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CHAPTER I. INTRODUCTION 
Since the early 1930's, the federal government has provided legis­
lative cind administrative initiative, along with treasury outlays, for 
various agricultural commodity programs. Virtually all of the commodity 
programs can be considered as responses to the symptoms of problems 
faced by the agriculture industry. America's farm problem like that of 
other developed nations has its origin in economic development (38)• 
Economics of the Farm Problem 
The realities of economic development forces the agricultural 
sector to make continuous adjustments in resource use. Income growth 
is a prominent feature of economic development. Income growth and 
Engel's law require adjustment by the agricultural sector (38, p. 36). 
As incomes grow beyond subsistence levels, human needs and wants cause 
a decreasing proportion of expenditures to go for farm commodities. In 
terms of income elasticity, this means that the percentage change in 
food expenditures is smaller than the percentage change in total income 
expenditure. If productivity improves at equal rates in the farm and 
nonfarm sectors, prices of nonfarm goods rise relative to those for farm 
commodities. Returns to nonfarm resource rise relative to farm resources. 
This consequence of economic development means a higher per capita income 
for nonfarmers as compared to farmers until there is a shift of labor 
and other resources off of farms. 
Price inelastic demand for most farm commodities, coupled with an 
increase in output at a rate exceeding the increase in demand, is another 
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economic reality. As supplies of major farm commodities increase 
between market periods, the percentage decrease in price per unit is 
greater than the percentage increase in supply. Again, the consequences 
are a decline in farm revenue. Individual farmers operating in perfect 
competition readily adopt output-increasing technology. A single farmer 
cannot influence the price he receives. Hence, in order to maximize 
income, he attempts to sell as many units of output as possible. However, 
the aggregate result of rapid implementation of output-increasing 
technology is to decrease total returns to the farm sector and to the 
individual farm. Because of price inelastic demand for farm commodities, 
the farmer's gain in physical productivity will reduce returns to 
agricultural resources unless adjustments bring about fewer resources 
employed on the farm. 
Resources do not move rapidly off of the farm. Many resources in 
agriculture have little value in nonfarm uses. Buildings and specialized 
capital assets are of use only on the farm. Opportunities exist for 
some land to shift from production of basic farm commodities to grass, 
trees and recreational uses have not been heavily exploited. Demand 
for land in nonfarm uses is minimal compared to increases in productivity 
that have occurred. Of great concern is the problem of labor mobility. 
Labor should be the most mobile of farm resources since it is not 
physically fixed in agricultural use as most land and capital 
improvements. We know that powerful social, cultural and educational 
barriers slow the shift of farm people to nonfarm employment. Many 
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economic problems are encountered by farm labor in applying; farm-
oriented skills in nonfarm work, retraining for nonfarm jobs and 
overcoming job discrimination. 
Adding the problem of farm resource entrapment to the realities of 
demand and economic growth leads to excess capacity. Excess capacity 
and low per capita incomes are joint symptoms of the farm problem. 
Excess capacity is the difference between estimated production 
capacity and estimated market utilization at socially acceptable 
prices (81, p. 155)• Since the 1920's, the agricultural industry 
experienced excess capacity with the only exception being during 
years of war-stimulated demand. Tweeten (81, pp. 155-156) presents 
estimates of excess capacity for years 1955-56 to be 5-10 percent of 
farm output. 
Another farm problem indicator is farm per capita income expressed 
as a proportion of nonfarm per capita income. Adjustment between the 
farm and nonfarm sector is indicated by the increase from 32,6 percent 
in 1934 to 77.3 percent in I969 (117) in the per capita ratio of 
income ratio for income from all sources. However, relative income 
of farm people does not reflect the existing disparity in distribution 
of income between geographic areas and classes of farms in agriculture 
(66, Ch. 6). 
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Program Evaluation and Planning 
The series of Programs^ for feed grains (described in Chapter II), 
designed to cope with symptoms of the farm problem, continue into the 
1970*s. Thus, there remains the tasks of Program evaluation and 
planning. 
Data on Program performajice must be studied in order to understand 
the impact of various provisions in the Program. Knowledge of past 
performance along with current demand and supply information is vital 
to the formulation of each year's version of the Program. This 
information is needed in order to establish the levels of variables 
within the Program for a given year (e.g., loan rate, price support 
payment rate, diversion payment rates and maximum percent of base 
eligible for diversion payments, see Table 2.1a). Program performance 
must be studied in order to provide information to policy makers for 
needed modifications and programs. 
Considerable responsibility rests with the Agricultural Stabilization 
and Conservation Service (ASCS) and the Economic Research Service (ERS) 
for Program evaluation and planning. The ASCS is primarily responsible 
for gathering data on performance as well as for administration of the 
Feed Grain Program. Various ERS personnel study the performance data 
and use this data-in estimating aggregate supply response to alternative 
Program variable specifications (57, 61).^ 
^The several legislative acts for feed grains are referred to as 
"Feed Grain Program" or "Program" throughout this study. 
2 ERS personnel referred to are members of the Aggregate Production 
Analysis Team (APAT) of the Farm Production Economics Division (FPED). 
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The primary planning tool is a national linear programming model. 
The national LP model was designed to assist in providing timely short-
run estimates of production, resource use, income and related variables 
under alternative farm programs. Because the model aggregates over 
farms to area and regional levels, the problem of all or nothing 
solutions must be avoided.^ Besides usual programming resource 
constraints, the ERS researchers have constructed additional constraints 
to keep enterprise levels within historic ranges. Estimation of these 
constraints are often accomplished with regression analysis. In this 
regard, data on Feed Grain Program performance and regression models 
are useful in estimating levels of acreage diversion. 
Acreage diversion estimates may serve as bounds for area or 
regional performance in the national LP model. Projection from single 
equation regression models provide alternative estimates of acreage 
diversion and supply response for a crop for comparison with normative 
LP model results (35f 50) • 
Objectives of the Study 
Briefly, the foremost objectives are; (l) to gain quantitative 
knowledge about variables which influence participation and diversion 
level; (2) to analyze cross section farm level data by fitting 
alternative models evaluating their potential as predictive tools; 
and (3) to fit alternative models to county and state mixed 
^The national LP model assumes all farms in a given resource 
situation will respond in a similar way to alternative economic 
cti,~uli depending upon «hirh is most profitable (61, p. 1531) • 
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data^ evaluating the relative ability of these two levels of data 
aggregation in predicting acreage diversion. Multiple regression 
models are fitted by ordinary least squares to obtain parameter 
estimates. In addition, a nonlinear estimation procedure is employed 
to obtain maximum likelihood parameter estimates for a limited 
dependent variable problem. 
Cross section euialysis 
First, selected variables from the I962 Feed Grain Study for the 
Corn Belt region are put into a form suitable for multiple regression 
analysis. Observations from 1449 farms are available from a sample survey 
of participants and nonparticipants taken at random from county ASCS 
files of farms eligible for Feed Grain Program participation in I962. 
Information is available which characterizes the farm, enterprises 
and the operator. 
Four alternative statistical models are considered for predicting 
farm diversion. Two of the three objectives for this part of the 
analysis are: (l) to determine which variables are of significance 
in explaining the participation decision and level of acreage diversion; 
and (2) to suggest which model might be the most useful as a predictive 
tool. Of special interest for the second objective is microsimulation. 
Shechter and Heady (64) have shown how similar cross section sample 
data can be used in a microsimulation. Using a macrosimulator for 
the feed grain and livestock economy, they show how rates of substitution 
^ixed data are a cmsa section observed at uniformly spaced 
points in time (14, p. 10?)• 
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between policy goals can be estimated. In order to evaluate the 
farmer participation decision and level of diversion, Shechter (63) 
uses a discriminant function and a multiple regression model. The 
two-step model is compared with two alternative single equation 
models for predicting level of diversion. An additional objective 
is to test for area effects over Iowa and the seven other states in 
the sample using multiple "intercept" variables for areas. 
Mixed and time series analysis 
A major part of this study involves the analyzing of ten years 
(1961-70) of Iowa county data on Feed Grain Program information 
including complieuice data. Similar state aggregate data are assembled 
for the 48 states. One objective is to explain and predict aggregate 
levels of diversion by Program provisions and other relevant inde­
pendent variables. Multiple regression models are fitted to the 
county aggregate and the state aggregate data. A further objective 
is to compare the predictions (over the same period) for Iowa from 
the models based on state aggregate data to those from the Iowa county 
aggregate data model. This gives an indication of the return on the 
extra expense entailed in compiling and analyzing the more detailed 
county data. 
Individual state, regional and pooled regional models are also 
fitted to state data. Predictions from the state, regional and pooled 
regional models can be summed and compared to those from a national 
pooled model. Similar comparisons of predictions from the county 
data and state data models will be made for Iowa. 
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CHAPTER II. FEED GRAIN PROGRAM (1930-70) 
Historical Sketch (1930-60) 
A study of government programs for feed grain producers from the 
early 1930*s through the I960's leaves an impression of similarity of 
provisions and administrative procedures. Few differences are readily 
apparent other than terminology and emphasis on alternative means to 
achieve similar objectives. 
Chronic excess capacity for many farm commodities became a reality 
in the 1920*s. Between 1922 and 1929 proposals for agricultural programs 
were debated (113)• The objective was to raise prices and income to 
attain "equality for agriculture". A first attempt at a farm commodity 
program was the Agricultural Act of 1929• This legislation enabled the 
creation of the Federal Farm Board which was funded for the purpose of 
subsidizing the withholding of price depressing supplies from the market. 
By 1932, after heavy losses due to over-capacity in aLgriculture and a 
general economic collapse, the Farm Board realized production control 
was a necessity. 
With the passage of the Agricultural Adjustment Act of 1933 and 
the establishment of the Commodity Credit Corporation (CCC), the essen­
tial features of the Feed Grain Program were established lasting for 
nearly 40 years. These features included voluntary annual acreage 
retirement for direct payments and price support backed by a nonrecourse 
loan and storage program. A national corn allotment was determined and 
distributed proportionately to producers based primarily upon historical 
acreage and good conservation practices. In January of 193^ a decision 
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of the Supreme Court invalidated the production control scheme of the 
1933 Act used for corn and other commodities due to the illegality of 
a processing tax used to finance production control. 
However, before March of 1936, legislation for farm income main­
tenance by production control, loans and storage was enacted. The Soil 
Conservation and Domestic Allotment Act of 1936 provided for voluntary 
shifting of acreage from soil depleting crops such as corn. Aftc-r a 
drought in 1936, normal weather in 1937 contributed to a mounting sur­
plus of basic commodities. There held been insufficient crop reduction 
as a result of better land utilization promoted by the 1936 Act. 
Congress responded by passing the Agricultural Adjustment Act of 
1938" The 1938 Act provided for voluntary acreage allotments for corn 
producers. Direct parity payments were made to cooperators. Cooperators 
were also entitled to a crop loan. It was the 1938 Act that defined the 
purpose of the storage program to be that of an "ever-normal granary" 
for meeting unexpected crop shortages. The basic provisions for price 
support and acreage allotments for corn continued for 20 years. 
Additional legislation during that period altered the percent of 
parity at which the price support level was set. 
Abnormal demands of World War II provided an outlet for large stocks 
that the CGC had accumulated. In fact, the rate of support was raised 
substantially in the early 19^0*s to encourage supplies to fulfill war­
time needs. Postwar prices were high for feed grains then dropped off 
in 1948 and 1949 as stocks accumulated. The Korean War helped reduce 
stocks: however, by the end of the 1955 marketing year feed grain stocks 
were at an excessive level of 1,060 million bushels (122, p. 58)• Price 
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supports for commercial corn growers were at 90 percent of parity from 
19^ through 1954 and at 87 percent of parity in 195$. High price 
supports and high yields encouraged production well beyond normal 
utilization despite the return to acreage allotments in 1954. 
Like the programs of the 1930's, the Acreage Reserve under the 
Soil Bank legislation of 195^  provided for annual voluntary acreage 
retirement for direct payments. In addition, the Conservation Reserve 
of the Soil Bank Act provided for land retirement contracts of three 
to ten years for annual per acre payment. The Acreage Reserve expired 
after the 1958 season and the Conservation Reserve in I96O with very 
modest success. Very little highly productive feed grain producing 
acreage was retired (I5, p. 50)' 
Acreage allotments for corn were suspended by a corn farmers' 
referendum in November of 1958. However, price supports for corn were 
retained at a minimum of 65 percent of parity. By the end of the I96O 
marketing year, feed grain stocks under loan or owned by the CCC reached 
2,696 million bushels, a high never achieved before or since (122, p. 58)'^  
Criticism of the Program (1930-60) 
A widely held view is that the compensation policies characterized 
by price support and direct payments have not been effective in solving 
the farm problem (I7, 31, 38, 66). It is argued that price and income 
maintenance tied to production of farm commodities considers only the 
T^his includes corn, grain sorghum, oats, barley and rye. 
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symptoms of the farm problem. Programs since 1933 were designed to 
prevent or handle excess production and supplement income rather than 
focus upon the fundamental problem of excess quantity of resources 
engaged in agricultural production. 
Not only were the programs not designed to focus attention on the 
farm problem, they also were unsuccessful in reducing production to the 
level of market utilization at acceptable prices. A drought in the 
mid 1930*5, and World War II and the Korean War to a lesser extent, 
were instrumental in providing a means for the Commodity Credit Cor­
poration to avoid stocks beyond the needs of a storage program. Rather 
than stabilizing prices against year to year variations in production, 
the loan and storage program was stabilizing prices upward (65, p. 352).  
Production was not substantially reduced by any of the annual diversion 
or allotment programs including the Acreage Reserve of the Soil Bank. 
Farmers reduced the effectiveness of acreage retirement for supply con­
trol by retiring their poorest acreage, increasing the level of fertil­
ization and yields on planted acreage and increasing the acreage of 
allotment crops in the case of nonparticipants. Although corn production 
was not greatly reduced even by the Soil Bank, it was less than it would 
have been without acreage retirement. Price supports and ineffective 
production controls were used during the 1950's in a time of rapid 
adoption of technology on the farm. The result was an embarrassing and 
costly level of stocks. 
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Feed Grain Program (I96I-7O) 
In 1961, as in 1931 and in 1956, it became apparent that additional 
measures were needed to halt the increase in feed grain stocks and 
treasury costs, yet maintain the incomes of feed grain and livestock 
producers. A series of legislative acts beginning in March of I96I 
established provisions to help achieve a reduction in feed grain stocks. 
The Secretary of Agriculture managed the provisions of the Feed 
Grain Program from year to year to meet the broad Program objectives 
ofI (1) maintaining a stable income for feed grain and livestock pro­
ducers; (2) achieving a desired feed grain carryover (^ 5-50 million 
tons); and (3) keeping the Program related treasury costs to a minimum 
(89, p. 1). Farmer response to changes in provisions of the Program 
from 1961-70 are of primary interest in this study. 
Emergency Feed Grain Program of I96I 
Although termed "emergency", the basic provisions of this Program 
set the pattern for feed grain legislation for ten years. Table 2.1a 
contains a summary of the Feed Grain Program provisions from I96I 
through 1970 with many of the variations in provisions that were 
effective in each year. 
Under the Emergency Program each farm was assigned a feed grain 
base by the county Agricultural Conservation and Stabilization Committee. 
The feed grain base consisted of the 1959-60 average acreage in feed 
grain production (corn and grain sorghum). Each farm was assigned a 
normal crop yield based on the 1959-60 average for the county and farm 
Table 2.1a. Summary of Feed Grain Program provisions 1961-70^ 
Item 1961-62 1963 1964-65 
Price support, corn 
loan 
payment 
Total 
1.20 
1.20 
1.07 
.18 
1.25 
1964 1965 
1.10 1.05 
.15 .20 
1.25 1.25 
Maximum production on base 
acreage eligible fori 
Price support loan 
Price support payment 
Normal prod. Total prod. 
Normal prod. 
TP 
NP 
Base acreage to be diverted: 
Minimum (to participate) 20^ 
Maximum (for payment) 40# 
205g 
40^ 
209g 
509g 
Payment per acre for 
percent of base 
acreage divertedj 
20 
20-40 
40-50 
Total price 
support rate 
(TPSR) times (x) 
509g of NP 
6056 of NP 
TPSR 
X 
209g of NP 
509g of NP 
TPSR 
X 
209g of NP 
509g of NP 
509g of NP 
Yield used for payment 
calculations (normal 
yield or projected 
yield) 
1959-60 
averages 
(ave.) 
1959-60 
averages 
(ave.) 
1958-62 ave. 
for 1964; 
1959-63 ave. 
for 1965 
Payment options for small 
producers for percent 
of base acreage diverted ; 
20 
20-40 
over 40 
TPSR 
X 
509g of NP 
60?g of NP 
505g of NP 
TPSR 
X 
509g of NP 
509g of NP 
509g of NP 
TPSR 
X 
50# of NP 
509g of NP 
509g of NP 
Feed grains in the 
Program 
Corn, grain 
sorghum, I96I; 
& barley I962 
Corn, grain 
sorghum & 
barley 
Corn, grain 
sorghum & 
barley 
Legislation in force Emergency Feed 
Grain Program 
of 1961 & Agr. 
Act of 1962 
Pood & Agr. 
Act of 1962 
The Feed Grain 
Act of 1963 
®See Table 2.1b for additional information on provisions. Sources; 
(88, 89, 90, 119, 121). 
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Table 2.1a. (Continued) 
1966 1967 1968-69 1970 
1.00 1.05 1.05 1.05 
.30 .30 .30 .30 
1.30 1.35 1.35 1.35 
TP 
Proj. prod.(pp) of 
min.(planted ac., 
50^ of "base) 
2056 
50# 
TP 
Same as '66 
20?g 
TP 
Same as '66 
20% 
50% 
TP 
Same as '66 
20^ 
TPSR 
X 
TPSR 
X 
TPSR 
X 
None 
509S of PP 
509S of PP 
1960-64 ave. 
adj. for trend 
None 
None 
None 
1961-65 ave. 
adj. for trend 
None 
4^ of PP 
45g of PP 
1962-66 for 1968; 
1963-67 for 1969 
ave. adj. for 
trend 
None 
405g of PP 
409? of PP 
1964-68 ave.adj. 
for trend; 
TPSR 
X 
TPSR 
X 
TPSR 
X 
TPSR 
X 
209g of PP 
509g of PP 
509g of PP 
Corn, grain 
sorghum & 
barley 
Peed Grain 
Act of 1965 
209g of PP 
5056 of PP 
509g of PP 
Corn, grain 
sorghum 
Peed Grain 
Act of 1965 
209g of PP 
of PP 
4^ of PP 
Corn, grain sor­
ghum & barley 
('69 only) 
Feed Grain 
Act of 1965 
209g of PP 
409g of PP 
409g of PP 
Corn, grain 
sorghum & 
barley 
Feed Grain 
Act of 1965 
extended 
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Table 2.1b. Additional information on Program provisions in Table 2.1a 
Number Note 
1 Loan rates are national averages for average quality corn, but 
county rates are used for payments. 
2 From I96I-7O the base acreages of feed grains (corn and grain 
sorghum) were determined by average acreages planted in 1959-60 
subject to adjustment by the County Agricultural Stabilization 
Committee. 
3 Normal, projected or total production is normal, projected or 
actual yield per acre x acres of feed grain base planted. 
4 Small producers are those with a feed grain base of 25 acres 
or less. In all years, I96I-7O, they have had the option to 
divert 100^ of their base for a diversion payment. 
5 In I96I-63 farmers with feed grain bases of 26-99 acres could 
divert 20 acres plus 20^ of the base as a maximum while farmers 
with bases of 100 or more acres were limited to 40^. Producers 
could temporarily assume a 25 acre base and receive diversion 
payments as a small producer, providing no feed grains were 
planted on the farm. 
6 In 1964-65 if any farmer diverted in the range from 40# 
through 50^ of his base the payment factor became 509^ for the 
minimum diversion. 
7 From 1964-70 producers signed up for wheat and feed grain 
programs may substitute acreages of these grains. Farmers 
requesting an oats-rye base may substitute wheat for oats and 
rye. Plantings of other feed grains on such farms cannot 
exceed the feed grain base. 
8 A farmer planting at least 45# of his feed grain base acreage 
for payment was considered to have planted 50# for price 
support payment for I966-7O. 
9 Farms with feed grain bases of 26-73 acres in I966 (26-125 
acres in I967-70) could temporarily assume a 25 acre base and 
receive diversion payments as if he were a small producer, 
providing no feed grains were planted on the farm. 
10 In 1968 participants could plant soybeans in lieu of feed 
grains without loss of feed grain price support payments. 
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and the productivity index for the farm.^ Normal yield, total county 
price support and diversion payment rate factors were multiplied 
together to determine a direct payment per acre. 
In order to be a participant, a minimum proportion of the base had to 
be diverted to a conserving use (e.g. fallow or cover seeding). For I96I, 
a direct payment per acre was received for each acre diverted up to 40 
percent of the base. Small farmers (feed grain base equal to or less than 
25 acres) and those who assumed a base of 25 acres were allowed to divert 
the entire base from production with direct payments on all base acreage. 
Participants in the Feed Grain Program were permitted to plant an 
acreage of feed grains covered under the Program equal to feed grain base 
minus acres diverted for payment. However, as participants, the normal 
production (normal yield x permitted acres) or normal yield of acres 
actually planted to feed grains were eligible for a price support loan. 
Other feed grain production (barley, oats and rye) were eligible for 
price support loans if the farmer participated or even if he did not 
participate but had no corn or grain sorghum base. 
A further requirement placed on participants was to maintain a normal 
conserving base acreage in a conserving use in addition to the diverted 
acres. In general, the conserving base was determined from the 1959-60 
average acreage of hay and rotation pasture. If a farmer participated on 
one farm either as a tenant or landlord, he was required to plant within 
the feed grain base on all other farms in which he had a financial interest. 
^Productivity ratings equaled the ratio of the farm's average yield 
to the county average yield and was multiplied times county average yield 
£a.ch yc=,r fcr the preceding year to get the farm normal yield. 
17 
Modifications to the I96I Act 
Legislation was passed in August I96I for the I962 crop year which 
provided a Program very similar to that of I96I. For I962, a Barley 
Program was added with the "barley "base separate from the corn and grain 
sorghum base. A farmer could participate in the Barley Program and not 
the Feed Grain (corn and grain sorghum) Program. A special provision 
in the I962 Program allowed the farmer to attempt to prove his actual 
1959-60 yield was higher than the assigned normal yield. If successful, 
he could get the normal yield adjusted upward. 
In 1963 a price support payment feature (nationally uniform) was 
defined as part of the total price support above the part being the 
basic loan rate. The price support payment was a payment per bushel on 
normal production of feed grain from the permitted base acres. Pro­
ducers were entitled to the price support payment upon meeting the 
minimum diversion requirement for participation. Also, beginning in 
1963, the price support loam was available for the total production of 
feed grain from the eligible acres rather than just the normal production. 
In 1963 and subsequent years barley base was added to the corn and grain 
sorghum base for a composite feed grain base whenever barley was in this 
Program. 
The Feed Grain Act of I965 extended the Feed Grain Program through 
the 1970 crop season with a few minor changes. Projected yield was 
substituted for normal yield, the difference being that the projected 
yield provided for a more explicit adjustment for trend. Further, 
price support payment was available for the minimum of planted acres 
or 50 percent of the feed grain base as opposed to normal production 
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of feed grain from permitted acres for I96I through I965. Price support 
loan and payment as well as diversion payment rates were altered in 
various years at the discretion of the Secretary of Agriculture within 
the limitations of the legislation (see Table 2.1a). 
Program performajice (I96I-70) 
Experience with annual voluntary acreage retirement programs lead­
ing up to the i960's provided evidence that more effective control 
measures were needed. Increasing use of capital inputs in farm pro­
duction that sulastitute for land suggested to some that output control 
could not be accomplished by any modest part-farm land retirement pro­
gram (I5i p. 6). Although similar to the Acreage Reserve of the Soil 
Bank and previous acreage retirement programs, the Feed Grain Program 
of the i960's was designed to encourage higher levels of participation 
and acreage diversion than had been true with the Acreage Reserve. 
Tables 2.2 and 2.3 give an aggregate summary of the performance of the 
Feed Grain Program from I96I through 1970. In I96I the diversion was 
25.2 million acres compared to 6.7 million acres of corn allotment 
acreage retired under the Acreage Reserve in 1958.^ Payment variables 
of the Feed Grain Program were changed as needed to encourage produc­
tion in line with expected utilization and desired stock carryover. 
Diversion reached a low in I967 at 20.3 million acres when only the 
price support and loan benefits were available for most farms. 
^Land was also retired under the Conservation Reserve of the Soil 
Bank from 1956-60. In I96O, 3*1 percent of the Corn Belt cropland was 
in the Conservation Reserve compared to 23»^ under the I96I Feed Grain 
Program (66, p. 4$). 
Tatle 2.2. Feed Grain Program participation and payments, 48 Statesi 1961-70^ 
Base on Diversion of Direct payment 
Crop 
year 
Participating 
farms 
Base on 
all farms 
participating 
farms 
participating 
farms Diversion 
Price 
support Total 
(1,000 farms) (million acres) (million dollars) 
196 L 1,147 107.9 63.6 25.2 782.0 — —  782.0 
1962 1,250 123.3 68.1 28.2 843.0 —  —  843.0 
1963 1.195 132.4 72.6 24.5 462.0 382.0 844.0 
1964 1,243 132.5 73.5 32.4 886.0 282.0 1,168.0 
1965 1,424 132.7 83.2 34.8 951.0 431.0 1,382.0 
1966 1,404 133.2 79.0 34.7 710.0 586.0 1,296.0 
196V 1,308 114.9 66.3 20.3 324.7 542.4 867.1 
1968 1,427 115.1 72.1 32.4 740.5 628.3 1,368.8 
1969 1,588 133.1 88.5 39.1 916.6 727.9 1,644.5 
1970 1,538 132.9 87.3 37.4 770.8 738.9 1,509.7 
^Sources! (9I, 112). 
Table 2.3» Production, use and carry over of feed grains^ 48 States, I96O-7O 
Marketing 
year 
beginning" 
Acreage 
harvested 
Yield 
per 
acre Production 
Domestic 
use Exports 
Ending carry 
Gov'tc "Free" 
stocks stocks 
-over 
Total 
Gov't stocks 
as a percent 
of total 
(million 
acres) (tons) (million tons) (*) 
i960 127.5 1.22 155.5 132.8 12.7 74.7 10.3 85.0 87.9 
1961 105.3 1.33 139.8 135.8 17.3 62.5 9.7 72.2 86.6 
1962 101.9 1.35 141.7 132.9 16.8 55.8 8.6 64.4 86.6 
1963 105.1 1.46 153.8 130.5 18.8 56.6 12.7 69.3 81.7 
1964 97.1 1.38 134.2 127.5 21.6 43.7 11.1 54.8 79.7 
1965 96.0 1.64 157.4 141.3 29.1 24.4 17.7 42.1 58.0 
1966 97.8 1.61 157.6 140.9 22.0 18.3 18.8 37.1 49.3 
1967 100.8 1.75 176.0 141.8 23.3 29.5 18.8 48.3 61.1 
1963 96.6 1.74 168.9 148.9 18.4 33.6 16.6 50.2 66.9 
196?^ 95.6 1.83 176.6 155.6 21.2 30.9 17.5 48.4 63.8 
1973d 99.3 1.60 159.0 154.0 18.9 — — -- 35.0® 
Feed grains include corn, grain sorghum, "barley and oats. Sources1 (l2l, 122, 123, 126). 
^orn, grain sorghum October-September,oats and barley July-June. 
^Government stocks are those under loan and owned by the CGC. 
^Preliminary. 
^Estimate. 
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Government stocks, Table 2.3? were reduced in most years from 
1961-70. Much of the reduction in stocks was attributable to increased 
exports. However, production control by acreage diversion prevented 
substantial new additions to the yearly carry over while maintaining and 
stabilizing feed grain prices. The price support loan and price support 
payment became separate benefits in I963 allowing the loan to be set 
nearer market price. This feature helped reduce the amount of production 
going under loan for a given level of total price support by stabilizing 
domestic prices at a lower level. Paying part of the price support as a 
direct payment encouraged livestock producers to participate who 
previously found the loan provision unattractive. Further, the price 
support payment feature made it possible to gear benefits to an income 
standard rather than a price standard and helped make it possible to 
effectuate payment limitations (60). 
Criticism of the Program (I96I-7O) and Future Programs 
While the Feed Grain Program has been popular and modestly successful, 
it shares several of the faults of previous Programs. Slippage remained a 
problem.^ To illustrate, compare diversion in Table 2.2 to production in 
Table 2.3. Farmers often diverted the least productive acres (23), 
realized higher yields each year on planted acres, while nonparticipants 
could increase their cropland acres. Slippage contributes to the cost of 
the Program and it is the rising cost that has become a leading complaint. 
Slippage is the result of the proportional decrease in production 
being less than proportional decrease in acreage planted due to 
diversion. 
A breakdown of direct payments under the Feed Grain Program are given 
in Table 2.2. Treasury outlays for this purpose have ranged from $782 
million in I96I to a high of over $1.6 billion in I969. Brandow (9, p.8l) 
estimated the net Feed Grain Program cost for 19^7 to be about $1.4 
billion. This included, in addition to the direct payments in Table 2.2, 
CGC losses on stocks, cost associated with stock ownership plus credits 
for value of contributions to CGC donations and P.L. 480 programs. 
Brandow further adjusted the feed grain cost to $1.5 billion adding an 
estimated share of the long-term land retirement program costs.^ In 
1967 the direct payments were reduced because of a sharp decrease in 
desired and actual acreage diversion. However, Program planners appar­
ently overestimated feed grain demand which resulted in increased stock 
accumulation and CGC costs, but lower direct payments compared to other 
years (9, p. 78). Hence the $1.5 billion appears to be a typical total 
Feed Grain Program cost for the late 1960*s. It is argued by some that 
not only are the costs $1.5 billion too high but that as yields per acre 
climb in the 1970's so will Program costs at current price support levels 
($1.05 for corn). Schnittker (60, p. 102) estimates that Feed Grain Pro­
gram costs could range from $.5 to $2.5 billion depending upon whether 
price support levels for corn are at $.90 or $1.05 per bushel. 
Much concern developed in the late 1960's over payment limitations 
(60, p. 103; 135)* The drive for payment limitations is based on concern 
over reducing the direct payments to very large faxm operations partici­
pating in various farm programs. Large payments cannot be justified in 
1. V — ... ' — ' • ' — * • " — . - — — f ^ ' /T ' r — — — — — .1. 1yx w • an — — -
xiuiig—uenii xeuxreiueiiu xn xuxuc xii wcxc one 
tion Reserve, Cropland Adjustment and Cropland Conversion Programs. 
23 
view of domestic demands on the federal budget. A payment limitation of 
$20,000 for all Programs per farm would affect many more wheat and cotton 
producers than feed grain producers (135, P« 11). For 1968 Wilcox (134, 
p. 71) estimated a $5,000 limitation on payments per Program would have re­
duced feed grain acreage diversion only by seven percent. A payment 
limitation of $55,000 per commodity program per person is part of the leg­
islation for the current three year Program, I97I-I973 (37)• As the research 
cited above suggests, even a lower payment limit would not greatly endanger 
the functioning of the Feed Grain Program as legislated in the 1960's. 
Voluntary part-farm land retirement commodity programs with annual 
sign-up are having increasing difficulty being enacted into law. Related 
to the payment limitations demands is the charge that direct payments are 
very inequitably distributed (60, p. 90). Concentration of direct bene­
fits with the largest producers is not as serious a problem with feed 
grains as for other commodities (e.g., sugar cane, cotton and wheat). 
Research indicates that payment limitations would not greatly alter this 
situation. However, payment limitations and equitable distribution of 
benefits over farmer income levels may be features of programs in the 
future. Congressional legislators will continue to seek to shift 
treasury funds from "unjust" uses to meet the needs of domestic programs 
dealing with poverty and the environment. 
Long-term land retirement for the 1970's 
Consistent with the goal of economizing with tax dollars, researchers 
have analyzed alternatives to annual voluntary commodity programs (32, 
49). Of added importance, the alternative programs involving long-term 
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land retirement offer a long-run solution to the basic farm problem. Long-
term land retirement would encourage the movement of labor off farms while 
helping to avoid excess production. On the other hand, numerous problems 
arise from long-term (particularly whole farm) land retirement. Most 
important among these problems is the economic impact upon the rural 
community. When farming operations in a community are significantly 
reduced, so are the needs for related services especially if the farm 
people leave the community. Implementation of long-term land retirement 
on a large scale (e.g., 50 million acres or more of land with least 
comparative advantage in row crops) would require a well planned set of 
companion programs to handle special adjustment problems. 
Feed Grain Program for the I970's 
Despite the evidence in favor of alternatives to past commodity 
progrcims, strong forces favor continuing a Feed Grain Program with 
provisions similar to those of the I960's. Often it is argued that the 
production oriented commodity program does not bring about needed resource 
adjustment. Retardation of labor flow off the farm would be the most 
serious violation in this regard. 
A case for continuation Tweeten (81, p. 328) contends that 
commodity programs do not slow the outflow of labor but make the adjust­
ment more orderly. Brandow (11, p. 124) believes the current farm program 
has not impaired resource productivity in any essential respect. 
Further, the Feed Grain Program of the 1960's has the flexibility to 
bring market orientation in price levels and facilitate export without 
subsidy (16). Compulsory supply management has been avoided yet price 
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and income stability have generally prevailed. The storage program has 
worked well in conjunction with acreage diversion in recent years. A 
storage program is necessary to even out supply and demand fluctuation 
of both foreign and domestic origins. Even though there is some evidence 
of maldistribution of benefits (60, 120), the Feed Grain Program has 
provided income supplements to many small and medium sized commercial 
farmers (16). Lastly, consumers have had to spend a decreasing propor­
tion of their budget for food (124b, p. 31) with reasonable prices 
and adequate reserves. 
Brandow (11) lists four objectives for farm policy: (1) productive 
use of resources; (2) equitable income for farmers; (3) consistency with 
other policies; and (4) freedom of individual thought and action. The 
Feed Grain Program satisfies the first objective although further 
adjustments are needed. Program benefits have provided a more equitable 
income for the farm sector. Consistency with foreign policy can be a 
problem with commodity programs in that high price supports do not pro­
mote the gains from comparative advantage. With the loan rate separate 
from the totaJ price support, the Feed Grain Program can be consistent 
with commercial foreign trade policy. Fiscal policy and farm policy 
should also be consistent. Transfers for depressed farm resource earnings 
are still justified. Large transfers to individuals may be avoided by 
payment limitations. Freedom is a hallmark of the voluntary Program at 
least with respect to participation. Many options can be opened to 
the producers within the Program when circumstances are favorable.^ 
"^ee Table 2,1a for alternatives under the various Feed Grain Program 
provisions for I96I-7O and the Agricultural Act of 1970 (37)» 
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Modifications needed Many of the desirable features of the Feed 
Grain Program have made it workable and popular. However, the Feed Grain 
Program is primarily a program for commercial agriculture. Many other 
problems require national programs. Farm labor should be included under 
the National Labor Relations Act. Also, they should be fully covered 
under minimum wage legislation, provided unemployment compensation ajid 
social security benefits. Income and program adjustment are needed for 
very small and subsistence farmers. Correction of the problems of poverty, 
education, training and adjustments in human resource use are beyond the 
capabilities of a commodity program for commercial farmers. 
Agricultural Act of 1970 Some of the disagreeable features of 
the Feed Grain Program of the I960's can be modified within the frame­
work of the Program provisions. Payment limitations, flexibility in 
selection of crops on eligible acres for participants and improved market 
orientation are all worthy features of future feed grain legislation. 
The Agricultural Act of 1970 provides new legislation for a Feed Grain 
Program for 1971 through 1973» Besides incorporating payment limitations 
the 1970 Act allows farmers who divert the required acreage to plant feed 
grains beyond remaining eligible base acreage or alternative crops may be 
planted on the feed grain base acreage (37)• Although the 1970 Act mod­
ified the expired I965 Act in some important respects, the Secretary of 
Agriculture has authority to administer the new Feed Grain Program es­
sentially as the expired legislation, should it be required in the future. 
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The impact of corn blight on the 1970 crop and the shortage of 
blight resistant seed for 1971 permitted a highly flexible version of 
the Program in 1971• Under the 1970 Act farmers can be required to 
hold feed grain plantings to the feed grain base and protect the 
conservation base. Also, the Act authorizes payments for additional 
diversion (37# P« 12-13)• 
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CHAPTER III. REVIEW OF SEI^CTED FEED GRAIN 
PROGRAM STUDIES (I96I-7O) 
Knowledge of previous farmer response to the Program provisions is 
of vital concern in Program evaluation and planning. Various studies have 
been conducted concerning the characteristics of participants and non-
participants in a state or region and identification of the variables that 
explain the year to year variation in acreage diverted. For time series 
analysis, Table 2.1a contains strategic program variables that changed 
from year to year. Several of these variables were used in previous 
studies along with farm and operator characteristics which differ with 
respect to participation status. Findings of previous research related 
to this study will be reviewed below. 
Analysis of Characteristics Related to Participation 
1961 Prograjn 
During December I96I and January I962 data on 1,200 farms were ob­
tained from eight areas in five states. Areas included were West-Central 
and Northern Ohio, Southeastern and Southwestern Minnesota, North-Central 
and Southern Iowa, Southwestern Kansas and the Southern High Plains of 
Texas. The survey was conducted by the Farm Production Economics Divi­
sion, Economic Research Service, U.S. Department of Agriculture with 
the cooperation of Agricultural Experiment Stations, About 75 partici­
pants and 75 nonparticipants were drawn at random in each of the areas 
from county offices of the Agricultural Stabilization and Conservation 
Service (ASCS). Information for study was taken from the ASCS records with 
additional information obtained from personal interviews. Vermeer (127) 
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performed a comprehensive analysis of the survey findings while others 
(3, 62, 130, 132, 133) summarized the findings for individual areas.^ 
Among the more consistent findings across the survey were that par­
ticipating operators had larger farms and a lower number of livestock 
units per acre of land than nonparticipating operators. Feed grain base 
averaged higher for participants in all areas sampled than for nonpartici-
pants. Ratio of feed grain base to cropland was higher in most areas for 
participants especially the Southwestern Kansas and the Texas Southern 
High plains areas. Productivity ratings (normal yields) were similar 
for participants and nonparticipants. Land diverted on participating 
farms was, on the average, below the average productivity of the farm. 
Tenure ajid lease arrangements were studied for differences between 
participating and nonparticipating operators. There was slightly higher 
participation by tenant-operated farms overall because of the strong 
inclination shown in the Iowa and Kansas samples. Full owners were pre­
dominately nonparticipants in all areas and part-owners were generally 
inclined to be participants. Leasing arrangements were mostly crop-share 
as opposed to cash and livestock-share among those in the survey. In 
every area except Southeastern Minnesota, more of the operators with 
crop-share leases were participants than nonparticipants. Cash leases 
were more prevalent than the other two leases in Southeastern Minnesota, 
and a majority of those with cash leases were participants, opposite the 
findings in all other areas. 
description of findings is given here with theory and rationale 
of farmer behavior discussed in Chapter IV. 
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Average age of operator was less for participants by three to five 
years than for nonparticipants in most areas. However, in West-Central 
Ohio an average three year difference was not statistically significant 
(62). Slightly more participating families had off-farm incomes than 
nonpeirticipant families. The largest difference for this factor was 
found in North-Central Iowa. Lastly, a high correlation was found 
between participation in the I96I Program and participation in previous 
government programs, e.g.. Conservation and Acreage Reserve. 
Farm operator interviews included questions on reasons why operators 
participated and why others did not. Among the reasons for participating, 
those high positive responses from area to area were profitability of 
participation, land improvement, reduction of surplus, reduction of 
costs and reduction of risk. Reasons popular with nonparticipants for 
not participating were the need for livestock feed, profitability of 
growing feed grain, opposition to government programs, assigned feed 
grain base was too small and lack of information on the program. Lack 
of information may have been a result of the fact that the Emergency 
Feed Grain Program was not signed into law until March of I96I, This 
may not have left sufficient time for adequate collection of information 
for the best decision for a given feurm. Further, the shortage of time 
available for the farm decision makers to plan all aspects of the farm 
business in full knowledge of the Program provisions, may have cast 
some doubt on the findings on farmers' response to the I96I Program. 
Additional time to study how the Program relates to the farm business 
may lead to relationships different from those summarized above. 
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1962 Program 
Again in early I963 a survey was completed, conducted by an arrange­
ment similar to the I96I Program survey. Counties were selected at random 
from commercial feed grain producing areas. A single random sample of 
farms with feed grain bases was drawn from the ASCS files. Counties 
were selected from areas in eight states in the Corn Belt: Ohio, Indiana, 
Illinois, Iowa, Missouri, Minnesota, Nebraska and South DaJcota. Other 
areas surveyed for the I962 study were the Central Coastal Plain of North 
Carolina, the High Plains grain sorghum area of Texas, and the Pacific 
Northwest barley area with counties surveyed in Washington, Oregon 
and Idaho. 
Vermeer (128, 129) conducted analyses of the samples from the Corn 
Belt and the Pacific Northwest, Tompkin, Rafeld and Kimmet (79) analyzed 
the Ohio survey; and Hoover and Aines (34) performed the North Carolina 
study. Harms (29) analyzed Illinois data included in Vermeer's Corn 
Belt data. In addition, Harms reported on an Illinois survey supplement 
which was used to gain additional information on the decision making 
process related to the I962 Program. In Illinois, only farms of 40 or 
more acres of cropland were accepted for the sample (29, p. 96); while 
in the North Carolina sample farms with less than a five acre feed grain 
base were excluded (34, p. 10). Thus, the findings of the survey in 
those states are more applicable to commercial farms than average farms. 
The Corn Belt study by Vermeer (129) &nd Harms' study are of most 
interest in this study since the Corn Belt data will be discussed and 
fitted to alternative statistical models in Chapter VI. Vermeer 
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analyzed 1,44$ observations from 62 Counties in the Corn Belt. Only 
those findings will be given that are in contrast or in addition to 
those of the I96I Program or that are inconsistent from area to area 
in the I962 study. 
Harms found that farm size in acres was not significantly different 
between participants and nonparticipants in I962 which is in contrast to 
the 1961 survey findings and the Corn Belt average in I962. In Ohio 
normal yields were found to be highly correlated with actual I962 corn 
yields (79)« This suggests that County ASCS Committees did a fair job 
of setting productivity indices (normal yields). In slight contrast to 
the 1961 findings, the I962 Illinois survey showed no significant 
difference between participants and nonparticipants with respect to 
participation in the Conservation Reserve. 
Influence of operator a^e on participation in I962 is not clear. 
In Illinois the age group 55 to 64 years had a larger proportion of 
nonparticipants than participants. This age group contained a larger 
proportion of all nonparticipants than any other group. The age group 
35 to 44 years had a much higher proportion of participants than non-
participants. 
In North Carolina a higher proportion of the operators between 36 
and 65 years were participazits than nonparticipants while those over 65 
years were nonparticipants by a three to one ratio. However, for Ohio it 
was concluded there was a significant tendency for operators over 60 years 
to be participants. In the Pacific Northwest, participation was slightly 
higher for operators nnflftr 35 ymars (128). Off-farm employment was more 
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highly associated with participation than nonparticipation in North 
Carolina while in Illinois and Ohio there was very little difference. 
An important objective of the 'I962 Feed Grain Program study was to 
develop partial budget analyses to determine ex post if participants in 
1962 could have earned a higher net profit over variable costs by having 
not participated and planted the entire base to corn. Analogously, 
nonparticipants in I962 were budgeted for the alternative of participating 
at the minimum level. For the Corn Belt, Vermeer (129) found that parti­
cipation at the actual levels was profitable for only 49 percent of the 
participants in I962. Paradoxically, he found that participation at the 
minimum level for those who did not participate would have been more 
profitable for 83 percent of the I962 nonparticipants. These results 
overstate the possibility of errors in planning by the sample of opera­
tors . 
Farmers could not have anticipated the I962 average corn yield to 
be about 25 percent over the 1959-60 average for the sample which prob­
ably accounted for many of the "wrong" decisions in Vermeer's analysis. 
Nonparticipant decisions appear to have been wrong in I962 at least in 
part because the budget analysis assumes that the nonparticipants planted 
only their feed grain base to corn and as participants only the minimum 
(20^) could be diverted. (Actually, nonparticipants planted beyond their 
feed grain base and participants generally diverted more than the mini­
mum.) Further, nonparticipants found themselves ex post wrong because 
they did not expect the market price to fall so far below the price 
support loan. 
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1968 Program 
Recently, Flinchbaugh (23) completed a study over a sample of 120 
participants and 120 nonparticipants in the 1968 Feed Grain Program. 
The sample was selected randomly from four Indiana counties and believed 
to be representative of the Corn Belt with respect to corn yields and 
cropping patterns. Objectives were to estimate the difference in pro­
ductivity between diverted and cropped acres and to distinguish between 
farms and farmers that participated in I968 and those that did not. With 
regard to the first objective, it was found that diverted acres were 8.6 
percent (7.8 bushels of corn) less productive on a total farm basis. 
About 11 percent of the I968 participants in the Indiana sample gave as 
a reason for participating: "Divert inferior land and/or build up 
fertility". This compares with about 14 percent for the I962 participants 
in the Illinois sample on a similar question (29, p. 124). 
In order to identify characteristics of participation, Flinchbaugh 
obtained and analyzed farmer attitudes and opinions as well as facts and 
attributes of the farm, farm operator and landlord. Facts and attributes 
are of most interest in comparison to the findings of the I96I and 
1962 program studies and in the theoretical and empirical ajialysis of 
this study that follows. Of numerous facts and attributes examined, 
only a few were found to be significantly different between participants 
and nonparticipants. 
Feed grain base and projected yields assigned to nonparticipating 
farms were more often felt to be inappropriate than for participating 
Further, it nas found that sn^all farris (less than 100 acres) yere 
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not participating in the Program to the extent of larger farms. The 
fact that larger farms tend to be participating is consistent with the 
1961 and 1962 Program survey results. Both participants and nonpartici-
pants had similar expectations about yield and price expectations for 
1968. Both groups worked similar hours off the farm. Other operator 
attributes of interest, such as age and education, were not significantly 
different for participants and nonparticipants. 
Cross section models 
With the information concerning attributes and variables that in­
fluence participation status aind level of diversion, data sets can be 
constructed for fitting to statistical models. Survey information from 
Iowa for the I96I Program and from the Indiana survey for the I968 Program 
were used for this purpose. Both Shechter (63) and Flinchbaugh (23) used 
survey information to fit discriminant functions obtaining parameter 
estimates by the ordinary least squares technique (42).^ The discrimi­
nant function provides a method for predicting participation status. 
Flinchbaugh's discriminant function was fitted using data based on 
the attitudes, opinions, facts and attributes referred to above. Variables 
used in the function were chosen by a selective process of determining in 
advance by chi-square tests which variables demonstrated a significant 
difference between participants and nonparticipants at a 20 percent level 
of confidence. 
^Chapter V below has a brief discussion on discriminatory analysis. 
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Of seventeen variables selected for the discriminant function, seven 
were significant at least at the five percent level and had the hypoth­
esized coefficient signs. These variables all coded zero or one^ according 
to the farmer's response were; (1) accuracy of corn base ("1" if 
accurate, "0" if inaccurate), positive;^ (2) projected corn yield assigned 
by the ASCS ("1" if 85 bushels or above, "0" if less than 85 bushels), 
positive; (3) decision maker for participation status ("1" if owner, 
"0" if other), negative; (4) type of nonfarm job ("1" if business and 
professional, "0" if other), positive; (5) importance of family farm 
versus satisfactory income for farm people ("1" if satisfactory income 
was most important, "0" if family farm), negative; (6) I967 corn yield 
("1" if normal, "0" if other), negative; and (?) improve Program by 
payment limitations ("1" if the respondent offered the improvement, 
"0" if not offered), positive (23, p. 112, 113, 119)• The fitted 
function had an of 0.695 and correctly predicted the status of 85 
3 percent of the sample. 
Shechter's function was designed to serve as a decision process 
(a prediction equation) in a microsimulator adapted to experimentation 
with alternative levels of strategic Feed Grain Program variables. The 
discrimininant function used included as independent variables1 (1) 
A zero-one (dummy) variable is a classification scheme by which 
a variable is specified using the integers "0" and "1". 
2 
"Positive" or "negative" indicates sign (direction of influence 
upon participation) on the parameter estimate. 
is the coefficient of multiple determination and expresses the 
independent variables. 
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operator's age, negative; (2) animal units per acre of cropland lagged 
one year, negative ; (3) "hay laase" in percent of cropland, positive;^ 
(4) ratio of farm acreage to sample average farm acreage, positive; (5) 
past participation in government land retirement programs coded "1" if 
there was participation in at least one, "0" if no participation, positive; 
(6) diversion payment indicator, negative; (?) price support level 
indicator, negative; and (8) minimum diversion indicator, negative 
(63, p. 63-64). 
Variables six, seven and eight are coded as classification variables 
using integers from minus to positive according to information available 
in the survey questionnaire (63, p. 246). It is assumed that Shechter's 
coding for these variables permits the negative signs for each variable 
to be theoretically consistent. Intuitively, increased participation is 
expected from increases in the diversion payment rate and the price 
support level. Shechter does not present individual significance tests 
for the eight variables in his function nor an R^, but he indicated 
that the function is overall significant at the 0.001 level. 
Using the I96I Program survey for Iowa, Shechter fit a multiple 
regression function for use in predicting diversion above the required 
minimum. This function complemented the discriminant function, discussed 
above, in Shechter's microsimulator. Diverted acres above the minimum 
positive sign in Shechter's discriminant function indicated a 
factor favoring participation ceteris paribus. Thus, a positive sign 
on "hay base" (equals conserving base) as a ratio to cropland was not 
consistent with other evidence (127, P* 4). Shechter (63, p. 65) shows 
the group mean for this variable to be highest for nonparticipants. 
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diversion in percent of cropland acreage was regressed on; (1) feed 
grain base size "0" if base is equal to or less than 25 acres, "1" if 
base is greater than 25 acres, negative; (2) rented land in percent of 
total acreaige, negative; (3) hired labor in hours per acre of feed 
grain base period t-1, positive; (4) corn acreage in percent of cropland 
acreage, period t-1, negative; (5) "(2)" squared, positive; and (6) "(4)" 
squared, positive (63, p. 56-5?)• The coefficient of multiple determina­
tion (R^) was 0.50. Plausible explanations existed for the coefficient 
signs with each variable. 
In conjunction with a study of factors affecting acreage of corn 
in North Carolina, Robinson and Hoover (55a-) used regression analysis on 
county aggregate cross section data to explain the proportion of base 
acreage diverted in a nineteen county area of eastern North Carolina. 
Models were fitted for each of the years I96I through 1964. Four inde­
pendent variables were used in each of the years1 (1) normal yield, 
negative;^ (2) previous year's price of corn, negative; (3) soybean 
yield 1959-60, negative; and (4) proportion of farmers who worked off 
the farm 100 days or more in 1959» positive. Each variable was 
insignificant at least for the five percent level in some years while 
two and three had unexpected signs, both in I96I (55a-i P« 30). Values 
for ranged from 0^42 in I962 to O.65 in I963. 
Alternative cross section regression models were considered with 
acres diverted as the dependent variable. Base acres for the county 
1 
"Negative" and "positive" indicate the hypothesized direction 
of influence upon diversion. 
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was added as an independent variable while "number of" was substituted 
for "proportion of" operators working 100 or more days off the farm in 
1959' Variables one, two and three were independent as before. Base 
acres, of course, was highly significant with a positive sign on its 
coefficient while normal yield had a negative sign but was not 
significant in any of the years. Lagged corn price and soybean yield 
in 1959-60 were significant only in I962 and I963. "Off the farm work" 
was positive throughout and significant in 1962-64. After adjusting for 
the variance associated with base acres, the respective R^'s were O.I3, 
0.84, 0.58 and O.57 for I96I-64. 
A negative sign for normal yield of corn was in contradiction to 
Flinchbaugh's finding. His results indicated a strong inclination for 
farmers to be participants with projected (normal) yield at 85 bushels 
per acre or above. Even though the different models were explaining 
level of diversion and participation status respectively, participation 
implies at least minimum diversion. 
Even though there is consistency for the direction of influence of 
some factors on participation and diversion for the studies reported, 
there is contradiction in findings for other factors. 
Mixed models 
Three previous studies (50, 553-, 68) were based on several years' 
pooled observations from the same counties or states and regions. In 
each case the objective has been to explain participation levels or 
level of acres diverted under the Feed Grain Program. 
ko 
I96I-64 Programs Using the same county data discussed above, 
Robinson and Hoover (553-1 p. 33) pooled four years of observations, 
1961-64 on nineteen counties in North Carolina. The data were pooled 
for the same variables described above for their second alternative 
cross sections with three zero-one variables added. These additional 
variables indicated the difference in effect of I962, I963 and 1964 
respectively from I96I since a zero-one variable was not specified for 
1961. All signs were as expected but the overall was reduced from 
0.93 to Of13 after adjusting for the variance associated with the county 
base acres variable. 
I96I-66 Program: Illinois counties Slaughter (68) analyzed six 
years of data for the entire 102 counties in Illinois. Although he did 
not use the sample survey approach (primary data) employed by Harms (29) 
and Flinchbaugh (23), Slaughter's search for relevant "noneconomic" 
variables was similar to these studies. He used secondary data on a 
cross section of aggregates observed over time, census data and other 
cross section data. An attempt was made to quantify psychological and 
sociological forces in addition to economic forces influencing the 
proportion of feurmers participating in the Program. The method of 
analysis employed required that independent variables be categorized 
according to those variables that are assumed to vary by county and 
year, by county alone and by year alone.^ Two multiple regression 
equations (models) were fitted, the first model included among the 
^The statistical method used by Slaughter was also explained by 
Suits (73) will be 1 n Chapter V. All parameters are 
estimated by the least squares technique. 
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independent variables; a set of zero-one variables for counties, a 
set of zero-one variables for years and a set of explanatory variables 
that were hypothesized to vary by county and year. Each set of zero-one 
variables respectively measured the effect upon the dependent variable of 
those factors varying by county and those varying by year. 
Among the set of explanatory variables taken to vary by county and 
year in the first model were; (1) county average yield for previous 
year; (2) county normal yield; (3) ratio of county normal yield to a 
three year moving average of county yield (proxy for yield expectations); 
(4) ratio of county price support loan rate to average price of No. 3 
yellow corn at Chicago in the fourth quarter of the previous year 
(proxy for price expectations); (5) county average payment acre diverted 
at the minimum; and (6) county price support loan rate. Models were 
applied with three different combinations of these six variables with 
overall R^'s of 0.83, 0.86 and 0.81 respectively (68, p. 63). 
One combination included variables one, three, four and five with 
only one and three statistically significant, both with positive signs 
on their coefficients. Variable one was expected to have a negative 
sign. In a second combination of four variables (two, three, four and 
five) all variables were statistically significant with negative 
coefficients for variables two and four and positive signs for three 
and five. The negative coefficient for "loan rate to expected price", 
four, was unexpected and difficult to explain. However, the negative 
sign for the coefficient of "normal yield", two, was expected and was 
in contrast to the results of the first combination. Since normal yield 
42 
and average yield of the previous period, one, have a high simple 
correlation coefficient of 0.8$ (68, p. 65), one would expect these 
two variables to have the same sign of coefficient when substituted 
for each other. Slaughter reasoned that these differences in results, 
along with changes in coefficients on the zero-one variables for 
counties, between combinations one and two, suggested the first equation 
was sensitive to small changes and errors in specification of variables 
and data. 
A third combination including variables one, five and six was 
considered. Again average yield of the previous year had a significant 
and positive coefficient while, as expected, payment per acre diverted, 
five, was significant and positive. Loan rate, six, had a significant 
coefficient although negative. Slaughter suggested two reasons for this 
unexpected negative coefficient for loan rate; (1) loan rate varied 
more by years than counties and may be reflecting correlates of years; 
and (2) higher loan rates may stimulate higher price expectations and 
thus discourage participation. 
For the second model Slaughter regressed the coefficients for the 
county zero-one variables^ upon a set of explanatory variables that were 
assumed to be constant over the years covered in his einalysis but vary 
among counties. Explanatory variables for this regression included 
characteristics of farms and farmers that were believed to affect 
participation. Data for these variables were taken from the U.S. Census 
of Agriculture and other studies. 
^County coerricienla iinsasuïéu the differences in effect for each 
county upon proportion of farmers participating. 
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Thirteen explanatory variables were considered for analysis (68, 
p. 73-74). Seven of these variables which failed to meet a low level 
significance test in a multiple regression context with their 
hypothesized direction of influence were; (1) percent of farms 
classified as part-time and part-retirement, 1959, positive; (2) 
percent of operators who were tenants only in 1959, positive; (3) 
average age of farm operators in 1959, positive; (4) percent of 
operators working off farm 100 days or more in 1959, positive; (5) 
a proxy variable for proportion of Democrats voting in i960, positive; 
(6) a proxy variable for proportion of Republicans voting in I96O, 
positive; and (7) percent of operators living on farms operated in 
1959, negative. 
Using the county coefficients corresponding to the "first combina­
tion" of explanatory variables for the first equation discussed above, 
the second equation results for the remaining six variables, with 
coefficient signs and significance test results were; (1) percent of 
cash-grain farms, positive, significant; (2) percent of operators with 
more than eleven years of school attendance in 1964, positive, nonsignif­
icant; (3) yield standard deviation for 1927-60, negative, significant; 
(4) percent of cropland harvested as corn for grain in 1959, positive, 
significant; (5) percent of non-Negro population that was Roman Catholic 
in 1952, negative, nonsignificant; and (6) percent of farmland harvested 
in 1959, negative, significant with an R^ of O.54 (3I, p. 77). Signs on 
the coefficients for "yield standard deviation" and "percent population 
Roman Catholic" were not expected to be negative. Slaughter's preliminary 
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research (3I, p. 47) supported the hypothesis that Catholics were more 
inclined to participate than Protestants. Yield risk implied by "yield 
standard deviation" wou3d suggest an explanation for the failure of this 
risk index to have a positive association with participation. 
Statistical analysis of the zero-one variable coefficients represent­
ing differences among years from the first model above was not attempted 
by Slaughter because of lack of degrees of freedom.^ 
I96I-69 ProgramsI 48 States Millei and Hargrove (50) analyzed 
nine years of state aggregate data with additional cross section data. 
States with relatively small feed grain baset; were put into weighted 
aggregates to represent a region. Separate multivariate regression 
models were estimated for individual states and regions as well as a 
pooled model for the nation. 
Variables for the pooled model were specified for explanation of 
the percent of feed grain base diverted for each year in the states and 
regions. A set of zero-one variables were included to estimate 
differences in the intercepts of states and regions. A time trend 
variable was included which had a positive highly significant coefficient. 
2 Other variables based on Program provisions and cross section weights 
with signs of coefficients and significance were: (1) proportion of 
base eligible for maximum diversion payment with a large farm weight, 
positive, highly significant; (2) payment rate per bushel for additional 
In Chapter VIII a "third model" is considered in a similar 
analysis of Iowa county data for I96I-7O. 
2 
Full details for specifi nat.l ons of thesm varia hic» s are no+ 51 "en 
here, but similar specifications are discussed in Chapter VI and VIII. 
i+5 
diversion of 21-40 percent of base, positive, highly significant; (3) 
same as two except for 41-50 percent of base, positive, highly 
significant; ajid (4) total price support versus expected price 
difference variable (the sum of the base weighted total price support 
and expected price difference for corn, grain sorghum and barley all 
weighted by a cash-grain and large farm Indices) positive, highly 
significant. Coefficients of multiple determination were provided for 
each state and region and they ranged from 0.07 for Oklahoma and 
Arkansas to 0.94 for Iowa (50, p. 20). 
In the pooled model, time and farm "policy variables" listed above 
were assumed to have the same influence upon proportion of base diverted 
across all of the states and regions. However, when Miller and Hargrove 
obtained individual equations for states and regions, selecting from the 
independent variables present above, they found that only for Iowa were 
the coefficients for the entire five variables significant at the five 
percent level with the expected signs. In Arkansas and Louisiana none 
of the five variables were significant at the five percent level and for 
Mississippi only the time variable was significant. However, the models 
for the North Central and Great Plains states and all regions had R^'s 
from 0.86 to 0.99» 
A demonstration of the capability of the state and region models 
was provided by estimation of the total U.S. diversion in 1969.^ The 
estimate obtained was 39«332 million acres which compares favorably to 
the actual diversion of 39«066 million acres. 
Ï 
Actually, the data used to obtain the model coefficients included 
1909» A more challenging test of the models would be to predict for a 
subsequent year, e.g., 1970. 
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Other Related Studies 
Studies reviewed above are all concerned with behavior under the 
Feed Grain Programs from I96I-7O. Other studies have been made concerning 
response to government programs before I96I or the impact of the 
provisions of these programs upon the particular dependent variable of 
interest. 
Buse and Brown (13, P» 47-51) attempted to explain acres of whole 
farms in the Conservation Reserve in Wisconsin counties. They fitted a 
multiple regression model to cross section county aggregate data and 
found that an index of land productivity (negative effect), age of 
operator, average diversion rate paid per acre and, of course, total 
cropland in the county were all important in explaining whole farm 
acreage under Conservation Reserve contracts. Buse and Brown were 
perhaps the first to publish results using multiple regression 
techniques to disentangle the joint and overlapping effects of several 
variables on government program participation rates. 
Recently, Houck and Ryan (35) have shown that Feed Grain Program 
price support ajid payment provisions are instrumental in explaining 
acreages of corn planted in the United States. Houck and Subotnik (36) 
related Program price support rates to acreage of soybeans harvested. 
Similarly, Heady and Rao (33) partially explained soybean acres planted 
with a dummy variable to reflect the presence or absence of programs 
for corn, wheat axià cotton. 
Lin (47) also found that a dummy variable reflecting the level of 
price supports, the presence or absence of acreage allotments or 
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production controls and the Soil Bank were important in explaining 
production response and aggregate commodity prices. Thus, Lin found 
that government programs influence the demand for agricultural resources, 
machinery, buildings and labor. 
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CHAPTER IV. THEORETICAL CONSIDERATIONS AND HYPOTHESES 
FOR VARIABLES INFLUENCING ACREAGE DIVERSION 
Introduction 
The theoretical basis for this study is the profit maximizing 
behavior of the farm decision maker. Decisions about participation in 
the Feed Grain Program involve the level of production for feed grains 
and other related enterprises. 
Information is needed on price of product, variable costs of 
production, and yield both for feed grain and alternative crops, one of 
which is diverted acres. Expectations must be formulated for yields and 
product prices since they are an uncertainty for the farmer. Variable 
costs are held with relative certainty compared to feed grain prices and 
yields. Provisions of the Feed Grain Program for a farm are known with 
certainty. Normal or projected yield, feed grain and conservation bases 
are assigned by the local ASCS committee. The provisions for price 
support loan rate, price support payment, diversion payment rates, 
maximum amount of base that may be diverted for payment ajid other 
features are announced annually before the farmer must make the Program 
decision. 
Feed Grain Program decisions like other decisions on choice or 
size of farm enterprises are believed to be influenced by considerations 
other than the basic economic data and expectations already mentioned. 
Several characteristics of the farm and attributes and opinions of the 
operator have been hypothesized and supported as important in reaching 
a decision. Some of these factors are of a nonpecuniary nature. e.K.. 
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operator age and opinion on government programs. Other considerations 
such as capital position, tenure arrangement and off-farm employment 
opportunities directly influence the optimum farm organization but are 
difficult to integrate into a graphic budgeting analysis along with 
Program variables. Hypotheses about several of these factors will be 
discussed below. 
Program Provisions and Profit Maximization 
Evidence presented in Chapter II indicates that facts, attributes 
and opinions have an impact upon the Program decision, but research also 
indicates that profit considerations are of great importance. Both 
Harms (29, p. I30) and Flinchbaugh (23» P« 104-105) found that profit or 
profit-related considerations were the most prevalent reasons given 
for the participation status in I962 and I968 respectively. Since 
maximum net profits are the leading consideration for individual farmers, 
they are a reliable Indication of aggregate economic behavior. 
Previous studies used simple budgeting and graphs to show the 
expected profit maximizing response of a decision maker for given Program 
provisions, prices and yields (35» 50, 68, 79). Emphasis was placed on 
the variables and Program features of interest. It was found necessary 
and convenient to abstract from reality and use simplifying assumptions 
for variables that could influence the outcome of the system. The 
graphical analysis below is chosen, in order to eliminate some assumptions 
usually required for a two-dimensional analysis. 
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Graphical analysis of Program decisions 
An extension and modification of a graphic analysis previously 
used by Houck and Ryan (35) is chosen to illustrate major decision 
variables of the voluntary Feed Grain Program. Figure 4.1 depicts 
alternatives in variable costs, diversion payment rates, price support 
loan rates, price support payment rates and expected market prices that 
were typical for farmers' Program decisions from 1961-70. 
Assumptions held for conclusions of the situations discussed are; 
(1) the farmer maximizes net revenue above variable costs; (2) prices 
received are the total return per unit of production;^ (3) expected 
yield equals normal yield ; and (4) costs per unit of production are 
constant at all levels of production. Both (3) and (4) are merely 
conveniences for the diagram and discussion. If actual differs from 
normal yield, then values for alternative areas on the diagram would not 
be the same, making it necessary to calculate the values of areas on the 
graph for comparison. Changes in variable production cost could be 
shown by introducing a discontinuity in the rate of cost line at the 
appropriate level of production. 
In Figure 3,1 the horizontal axis is in terms of percent of 
production where 100 indicates the total production from the assigned 
feed grain base. It is assumed that feed grain production for non-
participation is only from the feed grain base. However, the graph is 
constructed to illustrate the alternative of feed grain production on 
cropland in addition to the base. 
This takes into consideration such complications as returns from 
feeding livestock and costs associated with exercising the loan provision. 
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Consider the following Program and farm situation. The Program 
provisions are (1) price support loan rate, P^; (2) price support payment 
rate, P^^ - P^, on a maximum of 50 percent of the base; (3) minimum 
Diversion Payment Rate (DPR), D^, on 20 percent of the base; (4) DPR for 
21 through 40 percent of the base, Dg: and (5) DPR for 41 through 50 
percent of the base, By The rates D^, D^ and D^ refer to a proportion 
of the total price support payment P^^.^ Production cost is Cg and 
expected market price is P^. Without participating the farmer has total 
net profit above total variable production costs (area Posy) given by 
2 the rectangle of area dhso. 
To consider the profitability of minimum diversion, the areas for 
added returns are tuyx, revenue for minimum diversion payment, and abed, 
revenue for price support payment. The offsetting loss in net revenue 
from minimum diversion is ghsr which is less than the gain; thus, minimum 
diversion is profitable. Next consider diverting an additional 20 percent 
of the base at the rate Dg.^ Gain from this additional diversion is klxw 
and the loss is fgrq. Gain is greater than loss and diversion is 
Rates Dg and D^ were usually equal from I96I-7O but set unequal 
for illustrative purposes. Diversion payment per acre is a product of 
normal (or projected) yield, total price support rate and a proportional 
factor which is net income after allowance for costs for a conserving 
practice. 
2 Subsequently, the four-lettered "words" underlined will be used 
to refer to the area of a rectangle. 
3 Additional diversion can be in any increment desired. However, 
under assumptions of constant costs, prices and payment rates, if one 
unit is profitable over a range, so is the entire range. 
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profitable up to 40 percent. Similarly, diversion up through $0 
percent of the base at rate gives a gain mnwv greater than loss efqp. 
Under the assumptions set forth, maximum participation is the most 
profitable alternative for this farmer. However, if the farmer 
considered producing feed grains on 110 percent of his base, he would 
obtain the additional net profit of hh's's. Maximum profit is obtained 
with nonparticipation since hh's's is nearly twice the previous 
advantage of 50 percent diversion. 
With the same Program benefits, consider a farmer with a lower 
production cost at G^. For this situation, the net revenue gained in 
direct payments represented by tuyx and abed is slightly less than the 
loss, ghu'r'. Thus, minimum diversion is not profitable under the 
relationships specified. Actually, this is not sufficient to indicate 
that the farmer would maximize profit by not participating. It is 
possible that a loss encountered for the first 20 percent could be 
offset by the gain on additional diversion. Considering the next 20 
percent of diversion at rate the gain klxw is equal to the loss in 
net revenue fgr'q'. If were greater, a nonparticipation result could 
be reversed.^ 
Now consider the farmer with cost C^, but his expected market price 
is Pg. When evaluating the minimum diversion decision, we must now 
consider the indirect or expected gain from Pg to P^, the price support 
loan which is guaranteed the participant. Additional expected net 
In 1964-65 if diversion reached 41 percent of the base, the payment 
for the minimum diversion was increased to the same rate as additional 
diversion which would make participation profitable even for the low-cost 
farmer in this situation. 
5^  
profit from dgid' added to the direct payments tuyx eind abed makes 
minimum diversion profitable for the low-cost farmer. However, for 
the next 20 percent of diversion at gain and loss equals since 
klxw equals area fgr'q'. (Note that expected gain fgif' previously 
counted as a gain for minimum diversion would be lost without the 
production for this 20 percent of the base.) 
In order to reflect the nature of the I963-65 Program, let the 
price support payment be payable over the maximum of 80 percent of the 
production^ if the farmer diverts the 20 percent minimum. Consider 
the diversion rates D^, and D^, price support loan equal to P^ 
and the low-cost farmer, C^. Minimum diversion at rate yields net 
revenue tuyx. The direct price support payment payable for minimum 
diversion is now area acgd. Thus, net revenue areas for diversion far 
exceed the loss of net revenue, ghu'r'. However, when we balance the 
gains and losses for diverting the next 20 percent of the base, we must 
subtract the price support payment net revenue since the Program 
provision price support payment accrues only to acres planted to feed 
grain. With rate for 21 through 40 percent diversion the net 
revenue gain, klxw, is less than the loss of net revenue now measured 
by c'cr'q'. Similarly, when considering loss of price support payment 
at cost Cy the loss per unit of production would be even greater for 
the next increment of diversion at rate By 
After 1965 the minimum diversion payment feature, as such, was 
dropped but compensated for by increasing the price support payment 
^The farmer must actually plant these acres to feed grain. 
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component- of the total price support to a higher level, for example, 
- P^. Then direct price support payment for minimum diversion is 
the revenue represented "by a'b'ed. At this point, it should be clear 
that the direct price support payment is similar to the payment for 
minimum diversion. Alternatively, the area representing the value of 
the price support payment could "be included for graphic purposes in the 
same zone as returns for minimum diversion, (i'j'yx could represent the 
net revenue for a'b'ed). 
Hypotheses for decision variables 
Figure 4.1 and the above discussion indicate the direction of 
influence and relationships among Program decision variables. Statements 
about the impact of variables are based on the assumption of ceteris 
paribus. Table 4.1 summarizes hypotheses for variables influencing 
the Feed Grain Program decision. 
Diversion payment rates for the three levels of diversion positively 
influence diversion in their respective ranges. The higher the direct 
price support payment per unit of production and the greater the proportion 
of planted acres the payment covers, the more profitable is minimum 
diversion. Net revenues from the minimum diversion payment and price 
support payments have a joint influence upon the participation decision. 
Price support loan rate has a positive influence upon participation as 
the rate increases with respect to the expected market price. 
Conversely, as the esqjected market price increases in relation to 
the loan rate, the less likely the farmer will participate. Even though 
we can hypothesize the direction of influence of this relationship, 
56 
Table 4.1. Summary of hypotheses for variables influencing Peed Grain 
Program participation and acreage diversion* I96I-7O 
Variable or factor Hypothesized influence 
Comment or level 
of data aggregation 
for a hypothesis 
test (farm, county 
and state) 
Graphic analysis variables1 
Diversion payment rates 
Price support payment 
Ratio of price support 
loan to the expected 
market price (or loan 
minus expected price) 
Ratio of normal yield 
to expected yield 
Variable cost per unit 
of feed grain production 
Relative size of farm 
Ratio of feed grain 
base to cropland 
Other profitability factors1 
Ratio of net profit from 
soybeans to net profit from 
corn, per acre (or soybean 
price and yield) 
Off-farm work 
Livestock production 
per acre of cropland 
(or livestock prices) 
Positive 
Positive 
Positive 
Positive 
Positive 
Negative 
Positive 
Positive 
Positive 
Negative 
County and state 
County and state 
County and state 
Farm and county 
No data for a 
direct test 
Farm (an alter­
native for 
variable costs 
of production) 
Farm, county 
and state 
Farm, county 
and state 
Farm and county 
Farm, county 
and state 
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Table 4.1. (Continued) 
Variable or factor Hypothesized Influence 
Comment or level 
of data aggregation 
for a hypothesis 
test (farm, county 
and state) 
Cash grain farm 
Crop-share tenants 
Size of feed grain 
base (small farm option) 
Variation in on-farm 
cropland productivity 
Ratio of farm labor 
demand to supply 
Capital position 
(or debt ratio with 
a positive influence) 
Storage facilities 
Small fields 
Operator characteristicsi 
Age 
Education 
Off-farm residence 
"Favorable attitude" 
toward programs 
Positive 
Positive 
Negative 
Positive 
Negative 
Negative 
Negative 
Positive 
Positive 
Positive 
Positive 
Positive 
Farm suid county 
Farm and county 
Farm 
No data 
County 
No data 
No data 
No data 
Farm and county 
County 
County 
Farm and county 
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measurement may be difficult since expected market price is held with 
relative uncertainty. A similar problem arises when considering the 
influence of expected yield. Although we did not explicitly demonstrate 
this above, the larger the expected yield in relation to normal yield, 
the less likely the farmer will find acreage diversion profitable. In 
Figure 4.1 if expected yield exceeds normal yield, areas representing 
loss of revenue from acreage diversion will have a greater value than 
similar size areas for production based on normal yield. 
Variable costs per unit of production are positively related to 
diversion. A high-cost producer sacrifices less in terms of net 
returns when diverting than a low-cost producer for a given expected 
price. Further, in accordance with the concept of economies of size 
and from previous empirical investigation, we can hypothesize that the 
larger the feed grain production acreage (at least up to some level), 
the lower the production cost per acre. As assigned feed grain base 
acreage approaches the desired feed grain acreage (from below), the 
more profitable participation will be since a participant is required 
to restrict feed grain production to eligible base acres. 
Additional Factors Influencing Profit 
Many other factors, not included In the profit analysis above, are 
hypothesized to influence participation and level of diversion. Not all 
of the hypothesized relationships discussed will be given a direct test 
in the empirical analysis because of insufficient data. 
Consideration for alternative uses of resources introduces profit­
ability of crops other than feed grains. Soybeans are often the most 
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profitable alternative use of feed grain (corn) cropland. It may be 
hypothesized that as the expected profitability of soybeans improve 
relative to corn, the less likely a farmer will participate (55a, 
p. 29)'^ As soybean net returns approach corn net returns, there is 
an incentive to produce soybeans on cropland in the feed grain base 
which could not be done if the farmer wished to participate and receive 
full benefits under the Program. 
However, given Feed Grain Program provisions, it is also likely 
that the relative soybean profitability may have a positive influence 
upon the level of diverted acres. Participation in the Program excludes 
feed grain production on other than eligible base acres. When soybeans 
have favorable net returns, a farmer with cropland not in the feed 
grain base or the conserving base is encouraged to participate in the 
Program and plant "extra" cropland in soybeans rather than corn as a 
nonparticipant. 
Another alternative use of resources that may influence the level 
of diversion is off-farm work. Where off-farm work is an important 
consideration, it is expected that the influence is positive. Thus, 
part-time farmers are expected to be potential participants. 
Provisions of the Feed Grain Program have different implications 
for operators of alternative types of farms. Those farms using a large 
proportion of their feed grain production for livestock feed are 
inclined not to participate. At least two related reasons are responsible 
^Expected net returns for soybeans, like corn, is influenced by 
exppfited yield, expected market pricc, pricc cuppcrt lean and variable 
costs of production. 
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for this: (1) feed grain production is needed for livestock, thus the 
loan provision may not be of interest; and (2) no reduction in feed 
grain production is desired especially when the farm may have a feed 
grain deficit. The first reason became less important with the 
implementation of the direct price support payment. Thus, improved 
profitability of livestock production is hypothesized to have a negative 
impact upon level of diversion. Within the limits of the short-run 
flexibility in the size of livestock enterprises, changes in livestock 
prices are expected to induce additional feed grain production for on-
farm use. 
Cash-grain type farms are hypothesized to be relatively inclined to 
participate in the Program. An important stimulus for this expected 
behavior is the price support loan feature which is more convenient for 
the cash-grain farms than it is for livestock farms. 
Crop-share tenants are hypothesized to favor Program participation. 
Diversion reduces variable cost of which the tenant pays a larger 
proportion than total cost. The net advantage to the tenant depends on 
how the direct Program payments are shared with the landlord. 
An additional hypothesis for absolute feed grain base size is 
that farm operators with small bases (especially 25 acres or less) are 
more likely to participate and divert additional acreage than those with 
larger bases. Justification for this stems primarily from the small 
farmer option in the Program provisions and the convenience of additional 
diversion for a small farm; e.g., retiring an entire field rather than 
a proportion of it. 
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The small farmer option provided for direct payments on minimum 
diversion throughout the Program often at a higher rate than for farms 
not eligible for the small farm option. Further, additional diversion 
under the small farmer option was encouraged because in all years, 
I96I-7O, direct payments were available for up to 100 percent of 
diversion of the base. The relationship could hold for bases above 
25 acres since the Program permitted farmers to assume a 25 acre base 
for entitlement to small farmer provisions. Thus, there are two forces 
with a positive influence on diversion for small basesi (1) higher 
variable production costs; and (2) the small farmer option. 
Four additional relationships which relate directly to profit and 
availability of resources concern variation in productivity of cropland, 
labor supply, capital position and storage facilities. Farmers are 
likely to divert base acreage that is least productive since Program 
diversion payments are the same irregardless of which cropland acreage 
is diverted. Where land is eligible for diversion which has inherent 
productivity below the average for the farm, it is likely that 
participation and level of diversion will be higher. Similarly, it 
was hypothesized that the more unharvested cropland, "marginal cropland", 
that exists the greater the inclination to participate (68). 
Relative shortages of labor and capital may encourage participation. 
Farms with problems meeting peak season labor needs for feed grain 
production are expected to have a favorable view toward participation. 
Shortages of capital or a high debt equity ratio and the desire to 
âvolu uncertainty of inconie is also sxpcctcd to be an inducement for 
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participation. Returns from nonparticipation are vulnerable to the 
uncertainties of market price and yield as opposed to the certainty 
of direct payments from participation. In addition, advanced payment 
of Program benefits are believed to encourage participation where 
production capital supply and costs are a problem. However, no 
pertinent data or study of the capital and risk aversion and Program 
participation are known to exist. 
Shortage of storage facilities for feed grain are thought to 
discourage participation. Farmers with inadequate storage may choose 
to market at harvest time rather than provide storage needed to take 
advantage of gains possible through price support loan provision. Off-
farm as well as on-farm storage is a problem in some areas during 
harvest. If off-farm storage is used, the farmer must bear the direct 
full cost of storage versus the farmer who has on-farm storage available 
with largely fixed costs. 
Lastly, "field size" and crop rotation plans are believed to 
encourage participation and additional diversion because of convenience 
and economy of farm operation. Not only are small farms likely to have 
field sizes that are relatively more costly to cultivate than larger 
fields, but larger farms may have small or odd-sized fields that are 
convenient to divert under the Program. In addition, acreages beyond 
the minimum may be diverted because small parts of fields are inconvenient 
to cultivate and keep in rotation. The importance of small fields has 
decreased as small farms are combined and fences removed in the trend 
xux u-cu. xcLi. ma cLjiU udiij. xiictiicii u cviiu 
63 
Operator Characteristics Influencing the Pro,?ram Decision 
Characteristics to be discussed concern the age, education, 
location and attitudes of the farm operator. Several other attributes 
of operators have been hypothesized to influence the participation 
decision (23» 68), but they are not considered of importance for this 
study. 
Every study reviewed concerned with operator characteristics 
influencing participation hypothesized (if only implicitly) that 
increased age or retirement status is conducive to participation. 
Primary support for this contention is that operators advanced in age 
will welcome the opportunity to divert acres from production and permit 
a reduction in the labor needed for remaining an operator. Further, 
off-farm residence is expected to encourage participation based upon 
convenience to the operator. 
Education level of the operator is expected to have an influence 
upon participation. Basis for this hypothesis rest in part on Harms' 
finding (29» P» 135) that level of education had a positive association 
with the use of cost-and-return analysis for deciding on participation 
status. Further, Slaughter (68, p. 38-39) argued that, in effect, the 
greater the proportion of farmers for whom participation is in fact 
profitable, the higher the proportion of educated operators among all 
operators participating due to their knowledge of this information. 
Lastly, it is hypothesized that farmers who have participated 
in previous government programs or have favorable attitudes toward the 
objectives of the Feed Grain Program are likely to participate. 
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Similarly, farmers who once participated in the Feed Grain Program are 
very likely to continue to participate. Some farmers are believed to 
be philosophically sympathetic with the objectives of the Program. How­
ever, Vermeer (127, p. 15) points out that from available data concerning 
these hypotheses about farmer inclination to participate in various 
government programs, it is difficult to determine if the action is the 
result of aji attitude or characteristics of farms and operators for 
whom Programs tend to be profitable. 
In conclusion, it should be made clear that the above factors are 
not considered of equal importance. The order of importance may be 
approximately in the order of their presentation. Furthermore, the 
many factors mentioned are not mutually exclusive. This fact is 
verified in the empirical analysis. For example, intensity of livestock 
production would be expected to have a close negative relationship with 
prevalence of cash-grain farms. Thus, one variable might serve in lieu 
of the other in an explanatory model. Several of the hypotheses are 
considered in only one phase of the study while some will not be 
subjected to a test. 
Theory of a Two-Part Program Decision 
Some studies (23» 63, 68) reviewed in Chapter III either explicitly 
or implicitly suggest that a farmer's Program decision involves two 
decisions. Implied is that one decision is made on whether to divert 
the minimum required for participation and a second for determination 
of additional diversion. Shechter (63, p. 56 and 61) uses two functions 
or decision processes in his microsimulator to predict level of 
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participation for a firm: (1) a discriminant function to predict 
whether a farmer will be a participant or nonparticipant and (2) a 
second multiple regression function to predict additional diversion 
for predicted participants. Shechter does not state a theoretical 
basis for his approach other than a logical basis for discriminatory 
analysis and employment of different variables to specify each of the 
decision processes. 
Shechter's choice of separate functions for reaching a decision 
on level of diversion with farm level data may simply be an analytical 
convenience suited to the data, methods and objectives of the study. 
A valid basis for a two-decision approach would require a theoretical 
model showing that minimum diversion and additional diversion are each 
uniquely determined by a separate set of variables or factors. Studies 
of characteristics differentiating participants and nonparticipants 
give some basis for the belief that separate sets of decision variables 
can be isolated as Shechter did in his study. 
From the discussion with Figure 4.1, we have evidence against the 
mutually exclusiveness of the two decisions by showing that gains in net 
returns for additional diversion could offset losses from minimum 
diversion. Further, the variable costs of production are likely to be 
considered relatively constant for both minimum and additional diversion 
while diversion payment rates are a function of the total price support 
payment and the normal yield. Not only does profitability analysis 
suggest that the Program decision is determined by interrelated variables. 
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it is intuitive that a farmer may consider various aggregate levels of 
diversion and compare average net returns from the Program to expected 
net returns from nonparticipation. 
When considering the additional factors influencing the Program 
decision discussed above, it is possible to label some that primarily 
determine additional diversion and some that merely suggest participation 
status. For example, size of feed grain base as it relates to the small 
farmer provision may contribute principally to additional diversion 
while age of operator may simply contribute to participation status. 
Assignment of labels to other variables may be more difficult. In 
Chapter VI alternative models are fitted to primary data to gain 
empirical evidence on the analytical justification of exploring acres 
diverted with two models versus one. 
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CHAPTER V. STATISTICAL METHODOLOGY 
Models, assumptions, estimation techniques and other statistical 
procedures will "be discussed to establish a reference point for methods 
of the analysis, Although most of the methodology to be discussed is 
well known or available in the literature, some of the methods have not 
been applied to the data to be analyzed. Most topics are given only 
a brief presentation, mentioning those features of relevance to this 
study. 
Statistical models employed in this study are exclusively of a 
multivariate type. Some of the earlier studies employed t-tests and 
chi-square tests to test hypotheses about differences in variable means 
or totals for Program participants and nonparticipants. While these 
tests are helpful in identifying factors that show a significant 
difference, more comprehensive procedures are needed to determine how 
various factors jointly influence participation or the level of diversion. 
Multiple regression is well suited for capturing the joint and inter­
related influences of the many variables hypothesized to determine the 
Program decision. The multiple regression technique quantifies the 
influence of a variable when other variables are considered simultaneously. 
By using the multivariate regression approach, it is believed that 
relationships can be identified for the purpose of estimating acreages 
diverted under the Feed Grain Program. 
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Linear Multiple Regression Model and Estimation 
Most of the models fitted in this study are linear multiple 
regression models with parameter estimates obtained by ordinary least 
squares. 
Model 
A relationship is assumed between a dependent variable, Y, k 
independent variables X-j^, and a disturbance term u. For 
a sample of n observations on Y and the X's the model is* 
Y^ - Bg + & BjX^^ + u^ i » 1,2,...,n and j - 1,2,...,k (5.1) 
By the usual convention, B^ is the constant or intercept term which is 
estimated by fitting a column of ones. Of interest are the parameters 
B • andO"^. Linear here means linearity of the parameters B. or that the 
W J 
collective influence of the independent variables is additive. 
In order to make the following discussion concise the matrix 
notation for ($.1) is: 
Y = XB + U (5.2) 
where Y and U are n element vectors, X is an n x k+1 matrix and B 
is a k+1 element vector (41, p. 106). A minimum set of assumptions 
permitting the estimation of B is: 
E(U) = 0 (5-3) 
E(UU') =.<7% (5.4) 
X is a set of fixed numbers (5'5) 
X has rank k < n (5«6) 
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The first assumption indicates that disturbances have an expectation of 
zero. Number (5.4) is actually two assumptions about the matrix of ex­
pected values E(UU'). First, the diagonal terms have expectation CT 
all have a constant variance. Second, the off-diagonal terms are zero 
meaning the Uj^ must be independently distributed. A fixed X means that 
the independent variables are known without error or that the variation 
in Y is due to variation in the u^. The fourth assumption ($.6) is a 
mathematical condition requiring the X matrix to be nonsingular and for 
the number of parameters estimated for B to be less than the number of 
observations. A nonsingular X matrix rules out the existence of any 
exact relations between independent variables, which characterizes 
perfect multicollinearity to be discussed later. Violation of the non-
singularity condition prevents the formation of the inverse (X'X) ^  a 
vital quantity in the least squares estimation procedure. 
Least squares estimation 
Consider the regression equation (also referred to as prediction 
or estimation equation) corresponding to model ($.2) which isi 
Y = Xb + e (5.7) 
where Y and X are the observations on the dependent and independent 
variables and b is a k+1 element vector of estimates of B and e is an 
n element vector of residuals equal to Y-Xb which corresponds to U. 
By taking the first derivatives of the sum of the squared residuals1 
e'e = (Y-Xb)' (Y-Xb) (9.8) 
whirh givARi 
à(e'e)/^b = -2X'Y + 2X'Xb (5-9) 
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and setting (5«9) to zero gives the normal equations 
X'XB - XY (5.10) 
and taking the inverse of X'X gives the least squares estimators 
b = (X'X)"1 X'Y (5.11) 
Estimators b can be established as best linear unbiased by showing 
that E(b) = B and b has minimum variance (41, p. 109, Hi). 
Adding a correction for the mean = nY^ and with the least 
squares estimators we can summarize the regression results in Table 5'1« 
Table 5.1. Analysis of variance (AOV) 
Source of Degrees of Sum of Mean 
variation Freedom squares (SS) square 
Total (corrected) n-1 Y'Y - nY^ 
Regr. (corrected) k b'X'Y - nY^ MS^ 
Residual n-k-1 Y'Y - b'X'Y MS^ 
If the linear regression model is correct, then MS^ « s^ is an unbiased 
estimate of<7"^ and •= s is the standard error of the estimate. 
Information from the AOV table defines the coefficient of multiple 
determination R^ = (b'X'Y - nY®)/(Y*Y - nY®).^ This summary statistic 
measures the proportion of the total variance in the dependent variable 
after correcting for the meatn that is explained by the linear regression. 
^The coefficient of multiple determination may be adjusted for 
degrees of freedom and is defined as R® - l-(l-R^) x [(N-1)/N] in a 
computer program used for this study (18b). 
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Further, we can now give estimates for the errors of the coefficients b 
as I 
var (b) = s® (X'X)"^ (5-12) 
Significance tests and confidence intervals 
We have made no assumption about the form of distribution of the 
disturbances. Assumption ($.4) established that the disturbances had to 
be serially independent. If we caji further assume U normally distributed, 
that isI 
U is Ni(o,c-%) (5.13) 
then significance tests and confidence limits which are based on t-
and F-distribution are valid.^ Although the t-test is appropriate for 
testing hypotheses about any linear combination of Bj's, this study will 
use the t-test for only the null hypotheses Bj - 0 and B^ = 0, (i/j). 
Error terms for these tests are obtained from the varlance-covariance 
matrix, var (b). For b^ and b^^ - bj the corresponding diagonal and 
off-diagonaJ. elements are chosen from s®(X'X)~^ so that test statistics 
are J 
t = b and (5.14) 
t = (b^ - bj)/syc^^ + Cjj - zc^j (5.15) 
where the c^j are terms from the (X'X)~^ matrix and each test has n-k 
degrees of freedom. 
Johnston (41, p. 116) indicates that without the explicit assumption 
of normality for the disturbances the tests may be approximately correct 
by appealing to the Central Limit Theorem. 
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F-tests will be used to test the overall significance of the 
with the null hypothesis of = B^,•••i=Bj^=0 and that a subset of P 
parameters are each equal to zero, where i=2,3» 
... ,m,nH-l,... ,nH-p and mfp = k. For the overall test F = MS^/MS^ with k 
and n-k degrees of freedom and is calculable directly from Table 5.1. 
To test the subset a reduced model is fitted without the subset of 
variables in the X matrix which corresponds to the B^ in the hypothesis 
using the resulting mean sum of squares for regression SS^. Then the 
F-statistic is: 
F={(SS^- S')/P]/MS^ (5.16) 
with p and n-k degrees of freedom. 
Lastly, we may obtain the confidence intervals for est Y. Let est Y 
be the estimated value of Y at X (est Y -= b + 2b.X .) where X' is a k 
o ^ o J oj' o 
element row vector whose elements are of the same form as a row of the 
matrix X without the columns of ones. Estimated error for the estimated 
mean Y isi 
s^ (est Y) = [1/n + X^(X'X)~\js2 ($.17)^ 
while for a single forecast 
s^ (est Y) = [1 + 1/n + X^(X'X)~\^V ($.18)^ 
Using the t-table and degrees of freedom equal to v, the number of 
degrees of freedom on which s^ is based, the corresponding 95 percent 
_ 
This formula has X corrected for the means necessitating the term 
l/n due to var (b ). The term in (5:18) 1? dve to th? observed 
value of Y varying about the true mean of Y (18, p. 23)• 
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confidence interval for the estimated meeui value of Y at X is: 
o 
(5.19) 
and for a single est Y at X i 
o 
est Y + t(v, 0.975) s/. + l/n + X^(X*X)'\^ (5.20) 
Similarly, the 95 percent confidence interval for a is: 
\ ± t(v, 0.975) s/X'X)"^ (5.21) 
Confidence interval (5»19) means that if repeated samples were taken of 
the same size and fixed values of X as were used to fit the prediction 
equation, 95 percent of est Y for the X^ sets from these samples would 
contain the true mean value of Y. Confidence interval (5.20) is for 
one observation of am X . 
Multicollinearity 
Perfect multicollinearity is characterized by the determinant of X' X  
equal to zero, X'X «= 0, which implies the violation of assumption (5.6) 
stating that rank of X = k. The perfect case results from having at 
least one independent variable which is an exact linear combination of 
one or more independent variables in the regression model. However, it 
is not the perfect case that is of most concern in regression analysis 
since when X'X = 0 the mathematical procedure for obtaining the parameter 
estimates becomes inoperable and no results are obtained. 
Although the above situation can arise from a careless specification 
oi A, the usual multicollinearity problem is one of highly but not 
o 
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perfectly correlated independent variables. While the elements of 
(X'X) ^  do not exist with X'X = 0 (or perfect correlation between two 
or more independent variables), the elements of (X'X) ^  are important 
in defining errors for estimates which are instrumental in confidence 
intervals and tests of significance. Thus, inflated errors of the b^ 
is one of the symptoms of multicollinearity which contributes to 
obtaining nonsignificant b^^ with the t-test. 
When multicollinearity approaches severe proportions, explained 
variation tends to be allocated arbitrarily between independent 
variables (20, p. 93)• This result makes it very difficult to identify 
the separate influences upon the dependent variable of correlated 
independent variables. "Rules of thumb" are often used to identify the 
serious cases of correlated independent variables. Remedies may be 
needed when the simple correlation coefficient, r^j, for any two 
independent variables is between 0.8 and 0.9 or if r^^ is equal to or 
greater than R, the multiple correlation coefficient for the regression, 
R =y^, R^ defined above (20, p. 98).^ Multicollinearity may be 
responsible for unexpected signs and magnitudes for coefficients in the 
regression equation. An additional possible symptom is the sensitivity 
of affected parameter estimates to changes in the other independent 
variables included and the sample coverage. 
Farrar and Glauber (20) argue "rules of thumb" are inadequate for 
complete diagnosis of the problem. They offer techniques for identifying 
the severity, location and pattern of multicollinearity so adequate 
corrective action can be taken. However, their techniques will not be 
considered in this study. 
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Depending upon the severity of the problem, corrective action may 
range from none to obtaining additional data. Often one of a pair of 
correlated independent variables is simply dropped from the analysis 
particularly if it is not crucial to the theoretical basis of the model. 
Usually, of two correlated variables, the variable dropped is the one 
with the unexpected sign or the lower simple correlation with the 
dependent variable. Johnston (41, p. 20?) points out that when the 
primary purpose of the regression is for forecasting, intercorrelation 
of explanatory variables is less serious if the situation is expected 
to continue in the future. 
Autocorrelation of errors 
Earlier with ($,4) the assumption of independence of disturbance 
meant that E(u^Uj) = 0 for all i and j, i not equal to j. This implies 
that the u^ are pairwise uncorrelated or that successive disturbances 
are drawn independently of previous values. Deviations from the 
assumptions of independence of errors is referred to as serial correlation 
or autocorrelation of errors (41, p. 17?). Autocorrelation is often a 
problem in time series analysis so it is of special interest in this 
study. 
Two general situations may lead to autocorrelation. First, 
explanatory variables that are a part of the true relationship have 
been omitted. If there is serial correlation in the omitted variables 
that does not cancel out, autocorrelation of errors is possible. Secondly, 
if there is measurement error in the dependent variable or independent 
variables, this can create serial correlation in the disturbance. 
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When autocorrelation of disturbances is present, the ordinary least 
squares estimators, b, will provide unbiased estimates of B, but sampling 
errors of B may be larger than by an alternative method of estimation, 
generalized least squares (41, p. 179)« Application of the least squares 
formulae are likely to underestimate the variances of the b. Thus, we 
have inefficient predictions because of large sampling variation and 
the precise forms the t- and F-tests are not valid. 
A commonly used test for the presence of a serious autocorrelation 
problem is the Dur bin-Watson d-statistic (41, p. 192)i 
n n 
à = Z (z.-z. JV Z z/ (5.22a) 
t=2 ^ ^ t=l ^ 
where z^ (t = l,2,...,n) are the residuals (z^=e^) from a fitted least 
squares regression equation. Durbin and Watson have tabled lower and 
upper bounds (d^ and d^) for a one-sided test of positive autocorrelation 
(14, p. 672). If d < d^, the hypothesis of random disturbances is 
rejected admitting positive autocorrelation. With d > d^, we accept the 
above hypothesis and d^ < d < d^ permits no conclusion. To check for 
negative serial correlation in the disturbances a test 4-d^ < d < 4 is 
used (14, p. 526). 
Theil and Nagar (76, p. 802) have calculated alternative significance 
points for this test which eliminates the Durbin-Watson "grey area" 
(d^ < d < d^). If the Durbin and Watson d-statistic is greater than 
the Theil and Nagar table value then we cannot reject the null 
hypothesis of no autocorrelation. Theil euid Nagar have provided 
formulae to handle positive autocorrelation tests when the number of 
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observations and independent variables are greater than for those 
of the tabled significance points (76, p. 8O3). The test statistic isj 
y = [d-2(n-l/n-P)]/(2/ynR) (5.22b) 
where there are n observations and P independent variates, including the 
overall mean. The test statistic y is approximately a normal variate 
with zero mean and unit variance under the null hypothesis. Their 
formula for the corresponding one percent level of significance point is: 
Q = 2[(n-l/n-p) - (2.3263^^^] (5.22c) 
An alternative procedure for testing for the presence of autocorrelation 
is based on the first-order autoregressive model which is: 
h 15.22a) 
where are the disturbances, p is the autocorrelation coefficient, 
/Pl<l, is Nl(0,l) and t • 2,...,n, With simple regression, of on 
Y^ 1* estimate of p may be tested for significant difference from 
zero. The least squares estimate of p is biased and may be adjusted 
adding an approximate correction of l/n-l(55^).^ 
Examination of various plots of residuals offers a comprehensive, 
although usually imprecise means of checking for violations of the 
assumptions about the disturbances (18, p. 86). Plotting the regression 
residuals against time is a crude check for autocorrelation (14, p. 552). 
^This procedure and approximate correction for bias was suggested 
by Dr. Wayne Fuller of the Statistics Department, Iowa State University. 
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If residuals show a trend from negative to positive or vice versa or 
smooth long waves upward or downward, there is good chance of positive 
autocorrelation. Persistent alterations between negative and positive 
values suggest autocorrelation. Without autocorrelation or other 
assumptions about the disturbances violated, the residuals should be 
randomly distributed in a horizontal band around zero. 
Graphic analysis may suggest that a time trend variable should be 
added to the set of explanatory variables in order to randomize the 
residuals (19, p. 33^)» If autocorrelation has been indicated, by 
whatever means, plotting residuals against other candidates for inde­
pendent variables may help identify which variables might be contributing 
to autocorrelation in the residual. For other plotting techniques to 
help identify regressions for which assumptions of normality and constant 
variances are suspect, see Chapter 3 of Draper and Smith (18a). 
Where autocorrelation is shown to exist, generalized least squares 
is an alternative estimation procedure which reduces sampling variances 
of the estimates. However, this procedure requires knowledge of the 
serial correlation, P, for the disturbances of the model (41, p. 180). 
For the special case when p can be assumed to be unity, the appropriate 
transformation of all variables is to take first differences then 
estimate parameters by ordinary least squares (41, p. 18?). 
Cross Section, Time Series and Mixed Models 
Cross section and time series 
Tn the «mplrical analysis of this study, all of the statistical 
models considered will be either: (1) cross section; (2) time series; 
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or (3) a combination of (1) and (2), referred to as the mixed model 
(14, p. 11, p. 107)• This nomenclature for the models arises from the 
characteristics of the sample of data being analyzed and the conceptu­
alization of the model describing the data. Except for the cross 
section model under limited dependent variable analysis, to be discussed 
below, all the assumptions for the general linear regression model are 
required for these mod.els. 
Both cross section aind time series models can be written just as 
(5.1) above, = B^ + Z BjX^^ + where 1 i = 1,2 and j = 
l,2,...,k. However, the interpretation in each case is different. For 
the cross section data the n observations in the sample data are taken 
from different members of a population at a given point in time. 
Inferences from the model fitted to the cross section data extend to 
the population from which the sample was taken only for that period in 
time. Time series data are n observations on a single unit at equi-
spaced points in time. Thus, parameters, B^, for the time series model 
are assumed to be constant from period to period, but inferences extend 
only to a single entity, e.g., individual, firm or geographical or 
political entity, from which observations were taken. The environment 
in which the observed entity is residing or functioning is assumed to 
remain constant for the duration of the sample periods. 
Mixed model 
Mixed model refers to a combination of the two pure model forms 
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Yit - + Z (5.23) 
whereI 
1=1,2,,..,m; j=l,2,...,k; and t"l,2,...,n 
Sample data span m observational units in each of n years. Interpretations 
for the cross section and time series models are jointly applicable. In 
short, the population parajneters Bj are assumed to be true across all of 
the common set of observational units in each of the periods included in 
the sample. 
Furthermore, each observational unit in each period in the sample 
is assumed to provide an independent observation. Total degrees of 
freedom are equal to mn. When pooling of cross section scunples is 
possible, substantial gains in degrees of freedom and information are 
possible. Although the independence of the observational units in the 
cross section is not an explicit assumption of least squares regression, 
there is a danger that the observations at each point in time are merely 
repeats (sub-samples on a single observation) or that the observations 
are close together in the independent variable space (18, p. 63). 
When testing for autocorrelation of errors for the mixed model 
regression with the Durbin and Watson d-statistic, special care must 
be given to order of the residuals. A d-statistic is based on 
differencing the regression residuals for successive observations in 
the time series. In the case of the mixed regression model, there are 
m-1 differences at a given point in time, e.g., e, , - -, - e? i;...; 
Vl,l - S.l: ®in,l - «1,2;...; Vl.n " «m.n" situation would 
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result because of ordering the mixed data sample by observations within 
years. If the data are ordered by cross section over time the proper 
m n 
numerator for the d-statistic is E S (e. . - e. . so that each 
i t=2 ift-J-
observational unit is differenced only with itself lagged over time for 
m X n-1 differences. 
Model Specification and Classification Variables 
Specification procedures 
Variables selected to specify a model must be assumed to satisfy 
the assumptions of the linear regression model (5«3) through ($.6). 
Avoiding violations of these assumptions is often difficult because of 
lack of knowledge about correlation among independent variables or lack 
of data on important variables that may create autocorrelation when not 
specified explicitly in the model. Often various classification variables, 
to be discussed below, can be used along with other variables to achieve 
a valid model. 
Theoretical considerations, intuition concerning variables having 
a logical Influence and findings of previous studies serve as a guide 
for model specification in this study. Limited use is made of simple 
correlation coefficients for preliminary investigations of high inde­
pendent variable covariainces. Search techniques^ are employed for the 
purposes of selecting the subset of variables that "best" explain 
variation in the dependent variable and yet be theoretically consistent. 
stepwise model building algorithm (2?) is frequently employed in 
this study. 
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Proceeding on a somewhat experimental course in trying to find which 
alternative set of models will "best fit the data has certain dangers 
(14, p. 8). Classical statistical inference procedures assume the form 
of the equation is specified with certainty in advance of selecting the 
sample data. The effect of using the sample data to help specify the 
model is to introduce a systematic nonrandom factor into the process of 
selecting the sample to be used. When strict classical procedures are 
not followed, then tests of hypothesis require an adjustment which is 
often unknown, but if made might negate results previously thought to be 
significant. 
Classification variables 
In this study there is extensive use of classification or dummy 
variables. Classification variables were widely used in previous 
economic research including some of the studies discussed in Chapter III 
(23i 50» 63, 68). Their use as intercept shifters between periods is 
well known particularly in regard to consumption function studies for 
the periods of war. 
They are specified similarly in this study using the zero-one 
technique to account for possible differences in intercept for sources 
of observation, e.g., counties, areas, states and regions, in respective 
models and are coded1 
X, =1, if the observation is from source k k * 
or = 0 if the observation is not from source k ($.24) 
Classification variables are used where the information for a variable 
is amendable to a broad grouping such that an integer can be assigned 
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to a variable representing the status of the experimental unit with 
respect to the classification. This type of classification is used 
frequently in the specification of variables from primary data. For 
example, type of farm is coded either 1, 0, -1, or -2 with only one 
code for a given farm. In time series models the time trend variable, 
i.e., year 1=1, year 2 = 2,..., year n = n, is another classification 
variable frequently specified. 
An important warning is in order when specifying a set of zero-one 
dummy variables for m sources. To include the m zero-one dummy variables 
along with the unit vector for the overall mean would be an example of 
a subset of variables that have exact linear dependence in violation of 
assumption (5*6). The m zero-one variables would sum to the unit 
variable leaving the rank of the matrix X less than k, the number of 
variables X embodies. 
However, by specifying m-1 zero-one variables (setting = 0 for 
the mth source dummy) along with the usual unit vector for the overall 
meaji, the coefficient estimate for the overall mean is the intercept for 
the mth source and coefficients on the m-1 zero-one variables are 
estimates of differences between the kth source intercept and the mth 
source, k = 1,2,...,m-1. Thus, the standard t-tests which sure part of 
multiple regression computer programs for the m-1 zero-one variables 
would be testing the hypothesis of no significant difference between 
the intercepts for the kth and mth sources. Results of these tests are 
an indication of the need to specify a separate variable for a source 
effect. 
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Often it is convenient to remove from the independent variables 
those sources whose coefficients fail the L-test described above, 
letting the overall mean serve as the estimate for the intercept of 
these sources. However, even though two different sources, e.g., 
area A and area B, fail the t-test on the zero-one coefficient, it 
does not follow that no significant difference exists between the 
intercepts of area A ajid area B. Therefore, it is not valid to use 
the estimate for the overall mean for both area A and area B when this 
situation exists. Before the latter is appropriate, one should conduct 
a t-test, (5.15) above, for a difference between two coefficients. 
Acceptance of the null hypothesis for this additional test would give 
a valid basis for dropping the zero-one variables for area A and area B. 
From the previous example we can see that the choice of the zero-one 
variable from among a set of sources could make test of hypothesis 
convenient. Given the choice of specifying the classification variable, 
use and interpretation of the coefficient signs and magnitudes for these 
variables are generally the same as for any other regression variable. 
Multiple Covariate Regression Analysis 
Methods discussed in this section and to be applied in Chapter VIII 
employ the same statistical models, assumptions for least squares 
estimators and hypothesis testing, as those for the linear regression 
model. Primary concern is for the conceptualization of the approach 
and the interpretation of the variables specified and the parameter 
estimates. Multiple covariate regression as used in this study is a 
technique for analyzing mixed model data. This approach features three 
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categories of independent variables that influence the dependent 
variable those that vary: (1) by source; (2) by time period; and (3) 
by source and time together. 
Covariate mixed model 
Covariance analysis approach to mixed model data was described 
and applied by Suits (73) and Schipper (58) respectively and later 
applied by Slaughter (68), in a way similar to that used in this study. 
Three regression models are considered to conduct the multiple covariate 
analysis. The first model to fit to data from m sources (counties) over 
n time periods (years) is: 
^it - B. + % Vlh ^ + E BjXljt + "it (5.25) 
where: 
h = l,2,...,m-l; i = 1,2,...,m; j « 1,2 1 = l,2,...,n-l; 
t = 1,2,a..,n 
and X and X, . are each sets of zero-one variables for m-1 counties ih tj 
ELnd n-l years respectively and along with p explanatory variables for a 
total of k = m + n + p-1 independent variables and nm degrees of freedom.^ 
As before, is the common intercept term. 
The essence of the covariance analysis, in this application, is to 
provide a technique for representing or adjusting for all of the 
A problem may arise if k is very large, e.g., greater than 100, 
since it may be difficult to find a computer regression program to 
handle the problem and the cost increases rapidly with the number of 
variables. Suits (75) and Schipper (58) gave an alternative to finding 
these parameters estimates without fitting +.hp nw-n-? ?ero-one variables.-
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variables that determine differences in county responses via the zero-one 
variables and similarly for years with the zero-one variables 
Variables that vary by year and source are represented by the set X. .. 
whose relation to can be obtained free of source and year effects. 
Coefficient estimates c . for counties will measure the differences in 
J 
the influence of counties upon and similarly for coefficient 
estimates for years dj. 
Auxiliary models 
Once the fit for (5«25) is obtained, two additional regressions 
are of interest for explaining difference in county and year effects. 
First, the following regression model is specified: 
°h-«o^^Vkh+''h (5.26) 
whereI 
h=l,2,••.fm—1J k=l,2*.##;r 
Estimates of the parameters from (5«25) aJ:e the dependent variable 
while the independent variables include those believed to vary by 
county and hypothesized to be related to differences in county effects. 
Similarly the estimates corresponding to the of (5«25) are the 
dependent variables in a modeli 
- A. + E Vkl + "l (5.27) 
where: 
1=1,2,...,n—1; k"l,2,...,s 
and the are independent variables assumed to vary only with years 
and hypothesized to explain differences in year effects. In this study 
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(5»27) is of special interest because the are the strategic Feed 
Grain Program variables annually determined by the Secretary of 
Agriculture. Further, the fitted regression models corresponding to 
(5«25) and (5«27) are of interest for predicting acreage diversion 
responses for alternative combinations of those strategic Program 
variables that were shown to be significant in the regression model for 
(5.27). 
In summary, covariance analysis is a means for estimating the B^ 
parameters in (5.25) free of effects of sources and time periods. This 
can be a convenient procedure for achieving a "controlled" environment 
in social science investigations. However, the value of using the zero-
one variables in (5.25) is likely to be greatest when little is known 
about which variables account for the variation in source and time period 
effects. If either the Z^^'s or E^^'s or both are known and primary 
interest is in predicting Y.. versus precise parameter estimates for B. it J 
of (5.25)1 then the and variables could be specified in (5*25) • 
In fact, the latter alternative for specifying mixed models is also 
considered in this study. 
Discriminatory Analysis 
Concept of discrimination 
Where the research question is one of classifying an individual as 
coming from anyone of two or more populations, discriminatory analysis 
offers a method for classification. The discussion will concern identi-
iHîiîVÎ.dVÎ2.Xs "tVfO pOpyl^.'tlOnS mAt.hoHR 
described by Ladd (44, 45) and others (5, 42, 63, 77)-
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Consider Individuals (farm operators) or observations which are 
characterized by a set of k variâtes. That is, the farm operator is 
concerned as a point in a k-dimensional space. Assume the k variables 
came from a multivariate density function. By using the data from the 
observations along with objective statistical procedures, discriminatory 
analysis is a means for arriving at a linear combination of the variables 
which will best discriminate between originating populations, Feed Grain 
Program participants and nonparticipants for this study. The linear 
function of interest is called the discriminant function and is a 
hyperplane dividing the k-dimensional space into two regions, one region 
which contains the participants and one which contains the nonparticipants. 
The discriminant function should include those variables most useful in 
discriminating between groups as measured by the difference in the two 
group means. 
Ladd (45) has shown that least squares regression analysis along 
with the usual evaluation and test statistics1 R^, F- and t-tests are 
appropriate for fitting and selecting a discriminant function for use 
in classifying the observations into one of two groups. The linear 
function of interest isi 
- 3, + Ç Vlj. + "is <5.28) 
where1 
i^'l, 2,... ,N^ ; j=l,2,...,k; 
and X is the ith observation in group s on the jth variable and 1 js 
Y = H /M J-M . V - AT O-M 
ii 2' 12' '12 ^ ''"1'"l'"2 
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Specification of the dummy dependent variable for obtaining the parameter 
estimates is arbitrary. This coding simply gives = 0 while a zero-one 
dependent variable has = N^/N^+N^ (Y^^ • 1; Y^^ = O) and will serve 
equally well. 
Estimation and verification 
After least squares estimation, the discriminant function is; 
est Y. = \ + Z b.X. . (5.29) 
is ° k 
The mean of the j-th variable of group s is: 
âjs - c Xijs/«s (5.30) 
and any observation for which 
est Y > (b^ + iz bjCXj^+Xjg) (5.31)^ 
is placed in group one while any observation for whichi 
est Y^g < b^ + 1/2Z bj(Xj^+X.g) (5.32) 
is placed in group two. Direction of the inequalities for the 
classification criterion is determined by the coding of the dummy 
dependent variable. Observations in the sample data should be used to 
verify the ability of (5.29) to discriminate correctly. Usually the 
purpose of fitting a discriminant function is to obtain a reliable tool 
for classifying additional observations from the relevant population. 
1- be dropped (5*29) s,nd (5.31) after the fit VCLli I* U 
is obtained. 
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Also, reclassifying observations in the sample data may be desired 
should there be a shift in an observation's measurements, perhaps, as 
time passes. Shechter (63) used a discriminant function to reclassify 
farm operators with respect to participation status in successive 
"years" of his simulation. 
Kendall (42, p. I58) listed three circumstances that could undermine 
the effectiveness of a discriminant function; (1) a real difference 
exists between group populations but their closeness in the k-dimensional 
space excludes effectiveness of a discriminator; (2) a real difference 
exists between populations but the sample size is too small (or some 
relevant measurements are excluded); (3) group populations are identical 
and a discriminant function is illusory. All that is established with 
a significant F-statistic for evaluating a discriminant function is 
that the null hypothesis, (3) above, cannot be accepted on the basis of 
the available data. Situation (1) may be detected by a large number 
of misclassifications, i.e., (5.3I) and (5*32) group predictions compared 
to the actual observed group. Inadequate data will make it difficult 
to distinguish between (1), (2) and (3). 
Limited Dependent Variable Analysis 
Empirical problem 
Tobin (78) has pointed out that economic surveys of household 
units show expenditures for a given period on many luxury items and 
major durables take on a lower limit for a substantial number of 
respondents. While for other respondents the expenditures on a given 
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item may take on a wide range of values above the limit. Analogously 
an upper limit will be present when there is an item that is rationed. 
Farm survey data on diverted acreage under the Feed Grain Program 
has a lower limit of zero acres diverted, for nonparticipants. Of 
course, there is a gap in the response variable between minimum level 
of diversion, 20 percent of the feed grain base, and the nonparticipants 
at zero diversion. At and above 20 percent there is a wide range of 
levels of participation up to 100 percent of the base diverted under 
the small farm provision. Further, we expect a large proportion of the 
observations at 20 percent of the base, the minimum for participation, 
and possibly another large proportion at the maximum level of diversion 
for payment applicable for farms not eligible for the small farm option. 
Responses of 20 percent and above represent diversion for the participants. 
Models for estimating diversion above the minimum will be considered 
separately as an example of limited dependent variable analysis. 
Figure 5*1 indicates how one variable influences differences in 
proportion of base diverted for a given year. If all farmers were alike 
except for the level of livestock enterprises, then discontinuous 
relationship ABCD may hold with the discontinuity at B where intensity of 
livestock production is too high to consider participation and diversion 
drops to zero. Since other factors influence the acreage diversion, the 
true relation may be curve EF given the fact that farmers will choose 
nonparticipation at various levels of livestock production and some can 
divert up to 100 percent of the base. 
PERCENT OF 
F.G. BASE 
DIVERTED 
100 
50 
20 
1,0 0 t 
ANIMAL UNITS PER ACRE 
Figure $.1. Hypothesized relationship between proportion of feed grain base diverted 
and an index of animal units per acre 
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Methodological Implications 
If the problem is only one of identifying participants or non-
participants, then either discriminatory analysis, linear probability 
analysis (45) or probit analysis (25, P» 250) may be the best choice of 
methods. However, it may be more realistic to expect the same 
explanatory variables to influence both the probability of limit 
responses and the size of responses above the limit for Feed Grain 
Program diversion. From a policy planning viewpoint, we are more 
interested in level of acreage diverted as opposed to knowledge of 
participation status. 
Furthermore, it is inefficient to throw away information on the 
value of the dependent variables. Multiple regression would be a fully 
appropriate technique for estimating a model to explain level of 
diversion if there were no concentrations of values at the limit. When 
the dependent variable is not only bounded but also has a concentration 
of observations at one or more points, it may be implausible to assume 
that the residuals would be normally distributed. For residuals to be 
normally distributed, it should be equally possible to have a negative 
as well as a positive residual. This does not seem possible with many 
observations at one or more points for the dependent variable. 
In addition, assumption (5.4) for the linear model, constant 
variance of the residuals seems highly questionable (unequal variances 
are usually referred to as heteroscedasticity). Combinations of values 
for the explanatory variables which relate to conditional distributions 
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of the dependent variable, Y, near the limit are likely to have a smaller 
variance than for conditional distributions of Y away from the limit 
(41, p. 210).^ 
Maximum likelihood estimation 
Just as Tobin suggested for the limited dependent variable problem 
for major durable expenditures, it appears reasonable to consider an 
alternative procedure for estimating the parameters of a model explaining 
proportion of feed grain base diverted. For this study, Tobin's hybrid 
of probit analysis and multiple regression is applied.^ Only a very 
brief indication of Tobin's model and estimation procedure is discussed. 
Tobin (78) gave a detailed discussion of the derivation of the model 
and the estimation procedure. 
Following Tobin's discussion, let; 
W = limited dependent variable 
L = lower limit 
whereI 
j=l,2,...,m; u is N(0,cr) 
and Y is the linear combination of independent variables hypothesized 
to explain W and u is random (in the role of a disturbance) reflecting 
In fact, the situation with the limited but continuous dependent 
variable is related to the linear probability analysis (25, P« 249) 
where assuming equal variances (homoscadasticity) is untenable. 
2 A computer program for the multiple independent variable version 
of this problem was obtained from Professor Richard N. Rossett, Economics 
Department. University of RonhAster (?R), 
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the difference in individual behavior not accounted for by the X 
variables or L. Observed individuals are assumed to exhibit the following 
behaviorI 
W - L if (Y-U < L) 
W - Y-u if (Y-u > L) 
Lett 
P(x) = value of the cumulative unit-normal distribution function 
at X (x are given values of the X^) 
q(X) = 1 - P(x) 
Z(x) = value of the unit-normal probability density function at X 
Based on the assumption about the distribution of u, Tobin derived the 
probabilities of 
PR(W - LIy, L) - Pr(u >Y-L) - Q[(Y-x)/cr] 
and 
Pr(W > X > L1 Y) «= Pr(y-u > x) - Pr(u < Y-x) - P[(Y-x)/cr] 
Goldberger (25, p. 253) pointed out that the probabilities just 
derived axe a function of the Bj's which suggests maximum likelihood 
estimation of the Bj's and of(7".^ Tobin continued the above derivation 
by taking the likelihood of the sample each term of which is a function 
of the Bj's ajidC. Derivatives of the natural logarithm of the 
likelihood with respect to these parameters set equal to zero gives 
a set of nonlinear equations. This set of normal equations axe 
differentiated again and an iterative solution technique is applied to 
^Correspondingly, in least squares the conditional probability 
for the dependent variables is a function of x (14, p. 372). 
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arrive at parameter estimates. The estimates are used to calculate 
variances and covariances. A test statistic for the overall fit 
hypothesis, = Bg = ••• = B^ = 0, using the logarithm of the likelihood 
ratio (X) isI 
-2 In X. m 3. significant fit) (5-33) 
being approximate for large samples testing at the c\significance level 
with m degrees of freedom. 
Ordinary least squares estimation for the limited dependent 
variable case is expected to underestimate slope parameters.^ For 
example, when zero is the lower bound, absence of negative observations, 
it will tend to keep the fitted regression line above the independent 
variable axis. This tends to give a flat regression line that is an 
unreliable predictive tool at the extremes of the relation. In a single 
Independent variable case, Tobin found that compared to the maximum 
likelihood parameter estimates ordinary regression did give a relatively 
flat regression line. 
Model Verification and Prediction 
Since the predictive ability of fitted models is of interest in 
this study, some problems involved in verifying a predictive equation 
2 
as well as providing predictions from new data will be mentioned. Even 
though a statistical model may explain a significant percent of the 
^Least squares and maximum likelihood estimates will be identical 
if the disturbances are assumed normally distributed (69, p. 373)' 
predicted value's (est Y) estimated error and confiHftnee interval 
of predicted values can be found in equation (5.1?) through (5»20). 
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variation in the dependent variable, we cannot be sure how well the 
model will forecast. The best test of a predictive model is to 
confront it with new data, although this is often not possible this 
should be data that had no influence upon the variables specified nor 
the estimation of parameters in the prediction model. 
It may be possible to save some of the observations from the same 
sample that was used for fitting a model, then use the observations not 
previously considered for verifying the fitted model. This is more 
likely to be feasible for large cross section samples. In the case of 
time series data, as is true for this study, models are usually fitted 
to all observations for reducing sampling variances. 
When forecasting with time series models, we must assume the 
economic environment or the data generating mechanism is remaining 
constant (coefficients in the prediction equation are still valid for 
the forecast period). In time series or mixed models, the time trend 
variable often improves the predictive ability of a model. It is often 
incorrect to assume that aspects of the economic environment for the 
data generating mechanism d.o not change even for periods only a year 
into the future. An additional warning is in order. For a valid 
confidence interval, we must remain within the range of the sample 
period data when predicting with new data. 
For this study most of the models obtained will be evaluated by 
comparing the model predictions over the sample period with the observed 
values of the dependent variable. One model will be compared with 
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of time series and mixed models, no valid new data are currently 
available for testing fitted models since the decision structure of 
the 1971 "Set Aside" Program for feed grains offers a wider range of 
alternatives than the I96O-7O Feed Grain Programs. A "second best" 
alternative considered for this study is to drop the final year of 
data, 1970f that was used to fit a model and refit the same model to 
all years preceeding 1970. With the refitted model, the 1970 observation 
would be predicted. Although this is not a valid test according to the 
"new data" criterion, it should provide a more challenging test for the 
model than comparing predicted with observed values from the sample 
period data used directly in fitting the model. 
Under the discussion of the linear model, the dangers and remedies 
of multicollinearity were discussed. However, special care should be 
exercised not to remove a variable believed to be theoretically correct 
even though it is highly correlated with another independent variable 
when the primary objective is forecasting. When forecasting is most 
importajit, there is less need for untangling and identifying the 
separate influences of explanatory variables. 
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CHAPTER VI. CROSS SECTION AND TIME SERIES DATA: 
FEED GRAIN PROGRAM (I96I-7O) 
Introduction 
Sources and nature of the data analyzed in Chapters VII and VIII 
should complement the theory, hypotheses and methods already discussed. 
When considering the application of theory and methods to available 
observations to produce alternative predictive functions, it is reason­
able to attempt to implement the instructions implicit in the principle 
of equi-marginal returns. Elaborate theoretical constructs or highly 
refined methodology are not in order when limited data are available 
to test hypotheses and try methods. For this study the instructions of 
the equi-marginal returns may be more nearly satisfied with the anal­
yses of the ten years of mixed, secondary data for Iowa counties and 
the 4b States than for the cross section, primary data for the I962 
Feed Grain Program. 
With respect to data employed, Christ (14, p. 109) states that; 
"The most fortunate situation is one in which data are 
available individually for a number of economic units over a span 
of time, so that changes in the behavior of each individual unit 
and of the group can be traced over time, and differences among 
units at any one time." 
By "data on individual units" Christ refers to primary data on deci­
sion making units, i.e., consuming units or firms. However, it is a 
contention of this study that secondary data over aggregates of economic 
units are of similar empirical value. Mixed data are analyzed which 
are cross sections of Iowa counties as well as the 48 States over ten 
years, analogous to the "ideal data" Christ describes. 
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Cross Section Datai I962 Feed Grain Program Survey 
Sample information 
Early in I963 the USDA, in cooperation with Agricultural Experiment 
Stations and the ASGS, conducted a survey over farms with feed grain 
bases in Iowa and paxts of seven other Corn Belt states. Counties were 
selected at random from the Corn Belt areas of Minnesota, South Dakota, 
Nebraska, Missouri, Illinois, Indiana, Ohio, in addition to all of Iowa, 
(see Figure 6.1). Townships within counties and farms within townships 
were also drawn randomly. The sample was self-weighting in the sense 
that the number of farms drawn for an area was proportional to the num­
ber of farms the area contributed to the total farms in the Corn Belt 
(79, p.l). The overall Corn Belt sample included about O.3 percent of 
all eligible farms in the area surveyed (l2l, p. 2). 
Information for the survey questionnaire was obtained at county 
ASGS offices as well as from the farm operator. Both Harms (29, p. 96) 
for the Illinois sample and Tompkin, Rafeld and Kimmet (79, p. 4) for 
/ 
the Ohio sample report that those respective samples were representative 
of the populations from which they were drawn. 
Questionnaires from 1449 Corn Belt farms (431 from Iowa) are used 
in this study. Punch card questionnaire responses were obtained through 
the courtesy of the Sample Surveys Section of the Iowa State University 
Statistical Laboratory (70). Responses on numerous questions of in­
terest were coded into variables suitable for statistical analysis. 
VariahlAR for statistical anslysis; Table 6.1 
The 1962 survey data have limited usefulness for this study since 
—• • .  
• y m» 
•Ito .• 
"«ed Gram study (black dot) 
S 
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the survey was designed to obtain data for purposes other than for 
those of this study. Apparently, the primsury purposes of the survey 
were to obtain information fori (1) an ex post profitability analysis 
of participation atnd nonparticipatlon; and (2) characteristics of farms 
and farmers in and out of the Program and their reaction to Program 
modifications (129» P» 1)» Nevertheless, it is an a priori contention 
of this study that sufficient information exists within the sample 
variables to specify and compare alternative models for predicting 
participation and diversion. 
Several variables (or substitutes for variables) believed to be 
consistent with the theory and hypotheses discussed in Chapter III were 
coded for analysis. A list of the variables considered for various mod­
els are categorized in Table 6.1. Actual data for Iowa observations are 
in Appendix A. 
Diverted acres are expressed as a ratio to both feed grain base 
and cropland as alternative dependent variables. Intuitively feed 
grain base should be the relevant deflator for diversion; however, for 
diversion above the minimum Shechter (63, p. 57) has used cropland as 
a deflator. 
Independent variables are listed in categories and with zero-one 
variable codings which are natural for the form of the information. 
Type of farm, line 9» is an arbitrary coding arrangement which is ex­
pected to have a positive relation with participation or diversion. 
Actual 1962 corn yield, line 13» will serve as an expected yield. Soy­
bean yield was not obtained in the survey, but was derived as an 
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Table 6.1. Variables for analysis coded from the I962 Feed Grain 
Program Survey^ 
No. Variable Units or code 
Related hypothesis 
or comment 
Dependent! 
1 1962 Program partici­
pation status 
2 Total ac. div. I962/ 
feed grain base 
(or cpld.) 
3 Acres diverted above 
the minimum/feed grain 
base (or cpld.) 
Independent! 
Program 
4 Act.yld.(exp.)/ 
normal yId. 
5 Feed grain base/ 
cpld. 
6 Feed grain base 
size index 
7 1961 program parti­
cipation status 
8 Enrolled in Conserva­
tion Reserve Program 
Farm characteristics 
1 •= participant 
0 = nonparticipant 
bu./ac. 
acres 
0 if base < 25 ac. 
1 if base > 25 ac. 
1 = participant 
0 = nonparticipant 
1 = yes 
0 «= no 
also see 
eq. (4,28) 
for 1962 parti­
cipants only 
administrative 
judgments 
size of base 
"attitude"toward 
programs 
"attitude" toward 
programs 
9 Type of farm 1 = cash crop 
0 =» cash crop and 
livestock 
-1 •= other 
-2 = livestock 
10 Farm ac./sample ave. farm 
ac. 
typed by source 
of at least half 
of the net farm 
income 
relative farm size 
^Data are in Appendix A. See Table 4.1 for hypotheses. 
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Table 6.1. (G ontinued) 
No. Variable Units or code 
Related hypothesis 
or comment 
11 Cpld. on croplease/ 
farmland 
Farm enterprises 
tenancy 
12 Soybean yld. 
(exp.) b 
bu./ac. Iowa only, pro­
fit relative to 
feed grain 
13 Grain Consuming Animal 
Units (GCAU)/cpld. 
Operator characteristics 
livestock 
production 
14 Age years reduce workload 
15 Off-farm work I962 hours I I  I I  
^Obtained by use of auxiliary information (40). 
approximation from the sample data and Iowa Annual Farm Census I962 (40) 
as: 
Soybean yield (farm) = (county soybean yield, I962) x farm corn, 
yield, 1962/county corn yield, I962). 
Grain Consuming Animal Units (GCAU) for a farm is the sum for each 
type of livestock, produced (fed) or in inventory on January 1, I963, 
of number of head times an Animal Unit Factor (AUF) on 
GCAU = E [(number of a type) x (AUF for that type)] 
types 
For example, AUF for the following arei a milk cow in inventory, 1.02; 
a beef cow in inventory, 0.10?; and a feeder pig sold, 0.332. 
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Only a few variables from the I962 data were considered useful 
because of the ex ante view of the predictive models to be specified. 
Much of the information obtained on the questionnaire was assumed to be 
a result of the Program and was used for specifying a casual relation­
ship. Some of the independent variables listed in Table 6.1 may be 
intercorrelated and serve as alternatives for one another. 
Cross Section, Time Series and Mixed Data (I96I-7O) 
Numerous sources of data were used to compile data on variables 
of interest. Feed Grain Program eligibility, enrollment and compliance 
data were obtained from ASCS sources for the 48 States and the 99 
Counties in Iowa. The ASCS data are an enumeration of the entire pop­
ulation, i.e., acres diverted in a given county or state is the sum total 
over all farms in the respective county or state. Other major sources 
are; 1959 and 1964 U. S. Census of Agriculture, Iowa Annual Farm Census, 
Iowa Crop and Livestock Reporting Service, Federal Register and several 
USDA periodicals. 
Variable lists are given below in Tables 6.2 through 6.5 according 
to whether the data are assumed to vary only with yeairs, counties, states 
and counties or states and years. Some variables are listed just as 
they were taken from the source and are transformed or combined with 
another variable(s) before analysis while other variables are given as 
ratios or proportions and are transformed before analysis. Actual data 
for the variables are in Appendix B. 
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Variation by year: Table 6.2 
Variables listed in Table 6.2 are those which have the same value 
for all areas in a given year. Item numbers one through seven are pro­
visions of the Feed Grain Program and relate directly to profitability 
discussed in Chapter III. Soybean national loan rate represents an 
alternative crop while the prices received index is em intermediate 
variable to be considered as a deflator. 
Factors for determining the diversion from 21 to 40 percent and 
41 to 50 percent of diversion, items five and six in Table 6.2, require 
adjustment in I963-65 before use in statistical analysis. In I963-65 
the Price Support Payment (PSP) was paid on maximum of 80 percent of 
the normal production on the feed grain base.^ However, for any addi­
tional diversion the PSP is lost for each bushel of normal production 
-..—-forgone while the diversion payment is gained. Thus, a "PSP adjustment" 
is required to obtain the "effectivd* Diversion Payment Factor (DPF). 
To calculate a "PSP adjustment" for I963-65 consider the hypothetical 
farmer and the actual Program provisions which arei 
Normal Yield (NY) = 100 bu./ac. 
Feed grain base = 100 ac. 
Total Price Support Rate (TPSR) for corn = $1.25 (1963-65 actual) 
PSP is $0.18/bu. in I963, $0.l5/bu. in 1964, and $0.20/bu. in I965. 
DPF is 0.50 for both 21-40 percent in I963-65 and 41-50 percent in 
1964-65" 
Diversion Payment (DP) per acre isj 
^See Table 2.1a of Chapter II. 
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Table 6.2. Variables for analysis with variation by years; 1961-70^ 
No. Variable Sources 
Aggregation level 
for analysis 
1 Corn natl. loan rate 
(dollars) 
Table 2.1a year effects 
2 Price support payment 
rate for corn ($/bu.) 
county, state and 
year effects 
3 Soybean natl. loan 
rate (dollars) 
(123) state and year 
effects 
4 Maximum proportion of base 
for price support payment 
Table 2.1a county, state and 
year effects 
5 Minimum diversion payment 
factor 
f t  
6 21-40 percent diversion 
payment factor^ 
I t  
7 4I-5O percent diversion 
payment factor^ 
8 Maximum proportion of base 
eligible for diversion 
9 Prices received index, all 
farm products (1957-59 = 100) 
(125) 
^ata are in Appendix B, Table B.l. 
^ata for I963-65 are adjusted for statistical analysis to account 
for the difference in Table 2.1a and Appendix B. 
(NY/ac.) X (TPSR/bu.) x (DPF) = DP/ac. 
and "PSP adjustment" = (PSP.bu.) x (NY/ac.) 
Since NY/ac. = 100 bu., we can conveniently work on a per bushel basis 
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giving a I963 DP/bu. of (1.25) x (O.5O) - 0.18 = $0.^5/bu. To determine 
an adjustment to the DPF, X, set; 
(0.50-X) X ($1.25) = (0.50) X ($1.25) - $0.18 
solving 
X = $0.18/$1.25 = 0.144 
For 1963 with consideration for a "PSP adjustment" 
"effective" DPF = O.5O - 0.144 = O.356 
Similarly 
X = $0.15/$1.25 = 0.12 
X = $0.20/$1.25 = 0.16 
and 
"effective" DPF = O.5O - 0.12 = O.38 
"effective" DPF «= O.5O - O.I6 = O.34 
for 1964 and I965 respectively. 
Another adjustment is required for the 41 to 50 percent DPF based 
on the provision (indicated in note 6 of Table 2.1b) in 1964 and I965 
which allowed the DPF for minimum diversion to increase to O.5O if the 
farmer diverted as much as 41 percent of the feed grain base. This has 
the effect of increasing the "effective" DPF for 41 to 50 percent diver­
sion. Consider the information for the hypothetical farmer and the 
Program with the additional assumption that diversion is at the maxi­
mum level of 50 percent of the base. The gain in revenue for the first 
20 percent of diversion, with the DPF going from 0.20 to O.5O for the 
entire 20 acres isi 
(20 ac.) X ($1.25/bu.) x (0.30) X (100 bu.) » $750 
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while the total payment for the 10 acres diverted for 41 to 50 percent 
of the base isi 
(10 ac.) X ($l,25/hu.) X (O.5O) x (100 bu.) = $625 
Adding these two quantities and equating the result, $1375, to the 
left-hand side of the second equation 
(10 ac.) X ($1.25/bu.) X (x) x (100 bu.) = $1375 
solving for the "effective" DPP: 
X = 1.10 
the "effective" DPF for 41 to 50 percent diversion in 1964-65 with the 
above assumption of 50 percent of base diverted. Since DPF for minimum 
diversion increases to O.5O with only 41 percent diversion, the "effect­
ive" DPF would be larger if we assumed the farmer diverted less than 
50 percent of the base.^ Correcting the "effective" DPF of 1.10 for 
the "PSP adjustments" of 0.12 and 0.16, the "adjusted" DPF's axe O.98 
and 0.94 for 1964 and I965 respectively. Since the DPF's are important 
in the Program decision, it is expected that the above adjustments axe 
important in the statistical analysis. 
Variation by countyt Table 6.3 
Variables in Table 6.3 are assumed to display little or no vari­
ation from year to year but may vary significantly from county to county 
in Iowa. With the exception of items seven and twelve, all data axe 
from either the 1959 or 1964 U. S. Census of Agriculture where it is 
assumed that the Feed Grain Program could have influenced the level of 
^Maximum is assumed and in similar situations for Prograjn provisions 
to reflect the maximum possible outcome to the faurmer exploiting the full 
range of the provision. 
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Table 6.3.  Variables for analysis with variation by county^ 
No. Variable Sources 
Related hypothesis 
or comment 
Farm characteristics 
1 Farms < 99 acres/all farms 1964 census (87) size of farm 
and base size 
2 "Tenants only"/all commer­
cial farm operators 
tenancy 
3 Crop-share tenants/all tenants 
4 Hired labor expenditure/ 
all expenditure 
1959 census (86) potential for re­
duced labor demand 
5 Cropland harvested/farmland 
Farm enterprises 
M  index of "marginal" 
cropland (positive 
influence) 
6 Proportion of corn harvested 
for grain and sold as grain 
I I  type of farm 
7 Production weights 
Hogs 
Cattle 
Soybeans 
Iowa farm census 
(40) 
intermedlate 
Operator characteristics 
8 Ave. age of operator (years) 1964 census (87) age of operator 
9 Proportion of farm operators 
with > 11 years' education 
education 
10 Proportion of farms that are 1959 census 
part-retirement and part-time 
(86) age and farm size 
11 Proportion of operators living 
on farm operated 
location of 
residence 
12 Proportion of operators working " 
off the farm 100 days or 
more per year 
off-farm work 
13 1956 Acreage Reserve diver­
sion ac./allotment ac. 
ASCS (105) "attitude" toward 
Program 
®Data are in Appendix B, Tables B.2a and B.2b. 
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the variable, the variable is taken from the 1959 census rather than 
the 1964 census. 
Weights for livestock and soybeans are constructed for use as ad­
justments to county prices to reflect a differential in importance of 
livestock or soybeans in the various counties. Hog weights were calcu­
lated from the ratio of the 10 year average of 1959-68 of "spring and 
fall farrowings" for each county to the same 10 year average for the 
state. A similar proportion for each county is calculated for cattle 
using "grain fed cattle" marketed. Soybean weights arc the ratio of 
average bushels of production for I96O, I965 and 19^9 for each county 
to the same value for the state. 
Variation by state: Table 6.4 
These variables are used as weights. The first and second vari­
ables are referred to as "large farms" and "cash-grain farm" indices 
and serve as weights when it is assumed that the variable weighted is 
of more importance for large or cash-grain farms. Production weights 
are for a purpose similar to those for counties. The beef and hog 
weights are the ratio of pounds of production in I96O, I965 and I969 
lor the state to the same quantity for the 48 States. Soybean weights 
are based on 1959 and I96O production rather than include years from 
I96I-7O, since the pattern of soybean production by states may have 
been influenced by the Feed Grain Program. 
For models explaining diversion for the 48 States with state data 
only, several of the states are aggregated into régions primarily for 
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Table 6.4. Variables for analysis with variation by state^ 
No. Variable Source 
Related hypothesis 
or comment 
Base acres on farms 
with base > 25 ac./ 
total base acres 
(Isurge farm index) 
Corn, grain sorghum and 
barley acres on cash-
grain farms/the corre­
sponding crop acreages 
on all commercial farms 
(cash-grain farm index) 
Production weights 
Hogs 
Cattle 
Soybeans 
Feed grain base weights 
for states within a 
region: barley, corn, 
grain sorghum and total 
Cropland., 1970 (acres) 
1964 ASCS 
(108) 
1959 census 
(85) 
farm or base size 
type of farm 
(124a) 
(126) 
1964 ASCS 
(108) 
ASCS (111) 
profitability of other 
enterprises 
relative importance of 
feed grain production 
within regions 
relative feed grain 
production potential 
®Data are in Appendix B, Tables B.3 and B.4. 
those states which are not important feed grain producers. Figure 6.2 
illustrates the delineation of regions. Feed grain base weights are 
formed from each state's base (total and for each feed grain) as a ratio 
to the similar base for the region. Cropland data for states were ob­
tained for 1970 from ASCS thus is listed in Table 6.4 even though crop­
land may have varied over the years for some states. 
/ 
IMINNESOTA ^ ^ 
NORTHWEST I , 
'ôût~O^?6U •) 
IVT !\ 
^ WISCONSlîT-yJ^^ 
! 
ÎIOWA 1 
S. \ ^JLL.NOi 
\ .J !TNDian/XohiO 
i ) \ \ 
*-——•—•%•" ; j 
'^*'OW,NG 
Vi»* 
HE&S 
NEBRASKA 
COLORADO 
J-mns7s S""'"""' \ j 
J^ÈwTUCKY w£?2Si^3< 
ir, -^.--tvcawûna ^ 
.—;T—'"T. s CAfO»-'"^* 
OKLAHOMA exAs RKANSAS 
^GEORGIA 
OUISIANA* 
/ 
A/IISSISSIPP 
1 rvrôsrô^ 
tbnruiOMT AMniCAN MAP COMPANY, INC. 
M M OJ 
•• Iw Awerew. Mw C« 
Figui-e 6.2. States and regions for the state aggregate data analysis (2b) 
114 
Variation by states or counties and yearsi Table 6.5 
Table 6.S includes those variables considered to have the pxeatest 
potential along with those of Table 6.2 (variation by years) for speci­
fying a useful prediction model for acreage diversion. Data with vari­
ation by counties or states and years are the mixed data referred to 
earlier. Most of these variables are formulated for both counties in 
Iowa and the 48 States (actually I5 States and five regions).^ Some 
variables such as the respective feed grain bases (lines 6-8) for the 
states were compiled in developing weights for reflecting differences 
across states and regions in importance of various feed grains. Similar 
weights would be of little value in Iowa since corn is the only feed 
grain of significance. 
Price support rates for loans are developed and published for coun­
ties for Program administration. As an approximation to the relevant 
loan rate for a state-data model, the simple average was obtained over 
all the counties for each feed grain and soybeans where rates differed 
2 
among counties in a state. 
While only one set of cropland averages (1970) was obtained for the 
state-data analysis, data were available for five difference years on Iowa 
counties. For 1961-62, the 1959 census data (86, Table 1 p. 208) were 
^For some county variables, numerous bibliography references appear 
since ASCS did not have a complete series on these variables in one 
source. 
^Weights determined according to each county's share of the feed 
grain base or production in the state are appropriate for these averages 
but were not used bpnaiisft of the high cost of calculating the v:eightc. 
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Table 6.5. Variables for analysis with variation by county or state 
and yearI I96I-7O 
No. Variable 
Aggregation 
level for 
Units analysis Sources 
Related hypothesis 
or comment 
1 Price support 
rate (loan)1 
Barley 
Corn 
Grain sorghum 
Soybeans 
$/bu. 
$/bu. 
$/bu. 
$/bu. 
2 Normal (projected) bu./ac. 
yield 
3 Acres diverted/ 
total feed grain 
base 
4 Participating farms/ 
eligible farms 
5 Barley base ac. 
6 Corn base ac. 
7 Grain sorghum ac. 
8 Total diversion $/ac. 
and price support 
payments 
9 Cropland ac. 
state 
county 
state 
state 
county 
state 
county 
state® 
county 
state 
state 
state 
county 
(110,114) 
(93,110,115) 
(92,110,115) 
(110,116) 
county (103,106,109) 
(92,94,97,98, 
101,103,104,10?) 
(112) 
(92,98,99 
100,107) 
intermediate (for 
loan relative to 
expected price) 
profit relative 
to feed grain 
intermediate 
(relative to 
expected yield) 
dependent 
dependent 
(112) 
(112) 
(112) 
(92,94,98, 
99,104,107) 
intermediate 
county (86,87,95) 
profitability 
of diversion 
intermediate 
^Selected data for States and regions and Iowa Counties are reported 
in Appendix B, Tables B.5, B.6 and B.7. The remaining data may be ob­
tained from the author. 
^n 1967 acres diverted for Iowa counties were estimated as O.96 of the 
diversion intention (sign-up) since the final diversion was not available. 
^Total diverted acres for 1966-70 must be ob+AlnpH from the individual 
"state annual reports" in the Feed Grain and Wheat Program Summaries while 
1961-65 data are on page 159 of the I969 edition (113). 
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Table 6.5» (Continued) 
Aggregation 
level for Related hypothesis 
No. Variable Units analysis Sources or comment 
10 Corn yield, 
past 3 yr.mov­
ing average 
11 Soybean yield, 
past 3 yr. mov­
ing average 
bu./ac. county (40) 
bu./ac. county (40) 
12 Barley price, $/bu. 
1st 3 mo. of cur­
rent marketing 
season 
13 Corn price, 1st 
3 mo. of current 
marketing season 
14 Grain sorghum 
price 1st 3 mo. 
of current mar­
keting season 
15 Soybean price 
1st 3 mo. of cur­
rent marketing 
season 
$/bu. 
16 Hog price, average $/cwt. 
for previous year 
17 Cattle price, 
average for 
previous year 
18 Corn variable 
production cost 
19 Soybean variable 
production cost 
$/cwt. 
state 
county 
state 
$/cwt. state 
Iowa 
state 
Iowa 
state 
(125) 
(39) 
(125) 
(125) 
$/bu. county (39) 
(39) 
(125) 
(39) 
(125) 
$/ac. county (72,137) 
$/ac. county (72,137) 
intermediate 
(relative profit) 
profit relative 
to feed grain 
intermediate (loan 
relative to ex­
pected price) 
profit relative 
to feed grain 
livestock pro­
duction 
intermediate 
(alternative 
crop) 
intermediate 
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used in summingi "cropland used only for pasture", and "cropland not 
harvested and not pastured" to arrive at county cropland. Similar data 
from the 196k census (8?) were used for 1964-6$. For I966-68, ASCS data 
(95) for 1967 were used with ASCS data available for the Iowa Counties 
in each of I969 and 1970. An explicit definition was not stated, but 
it is assumed the ASCS defines cropland on a farm as acres which are 
tillable even though not in crops in a given year. 
Yield and price expectations are developed for use in constructing 
independent variables. Even though farmers may use numerous expectation 
models for arriving at a subjective opinion about a future price or yield, 
single valued expectations are used in this study which are a function 
of past prices auid yields. This choice is based on previous findings 
and upon the practices of similar type studies (55» 68) 
Expected marketing price for the feed grains for states is a simple 
average of the first three months of the crop marketing season. The 
first month of the marketing season which varies by cropland geographical 
area is synonymous with beginning of harvest for the previous crop year 
(125)« Expectations are based on these months because a large portion 
of the respective crops are sold off the farm at that time (e.g., October, 
November and December for Iowa corn) and it is assumed that prices during 
these months axe likely to have a strong influence on formulation of ex­
pected price. Crop price expectations for Iowa Counties were based on 
respective crop reporting districts since price series by county were 
^arms found in the I962 Illinois study that 80 percent of the far-
r.crc pcrfending a cost and return analysis u&eii "a-verage of past years" 
to form a yield expectation while nearly 50 percent used the same 
criterion for expected prices (29, P« 140, p. 144). 
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not available, see Figure 6.3» However, for Iowa Counties the three 
monthly prices (fourth quarter) were weighted by monthly marketing 
weights. Corn marketing weights were based on the 1958-59 average 
monthly marketing receipts at the "13 primary markets" (22, l2l, 122) 
while soybean marketing weights were based on the I965-69 average "Iowa 
soybean receipts at mills" (83).^ The marketing weights calculated are: 
Oct. Nov. Dec. 
Corn 0.2 O.5 O.3 
Soybeans O.5 0.3 0.2 
Hog and cattle price expectations for Iowa Counties are based on 
state level prices for Iowa, but weighted by county production before 
statistical analysis. Also, state prices are weighted by state produc­
tion weights for the state aggregate models. State data on "cattle" 
prices are actually the steer and heifer price series. 
Corn and soybean production costs were approximated for Iowa Counties 
by combining information from two sources on Iowa costs for budgeting. 
Proportions were developed from the USDA's Aggregate Production Analysis 
(APA) areas in Iowa shown in Figure 6.1,^ by expressing the three low 
cost areas as ratios of the high cost area for corn and soybeans. As­
suming the relative cost differences do not change from area to area in 
^Actually, the first three months of the Iowa soybean marketing 
season are September-November, but inadvertently October-December data 
were obtained from the Crop Reporting Service. 
lumbers are used in place of the usual letters for the North 
Central region APA areas and areas five and eight are specified in 
place of one APA area for Iowa. 
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Iowa during the 1960's, the four ratios for each crop were multiplied 
times three different years (I962, I965 and I968) of cost data for Iowa 
developed by personnel of the Iowa State University Extension staff (72). 
Table 6.6 contains the cost figures used with each county assigned a 
cost according to the APA area in which it is located. 
Table 6.6. Estimated corn and soybean production costs for Iowa, I96I-7O 
Years APA area 
4 5 and 8 6 7 
From For Corn SB Corn SB Corn SB Corn SB 
(Dollars/acre) 
1962 1961-63 23 19 27 19 23 21 27 20 
1965 1964-67 27 20 31 20 27 22 31 21 
1968 1968-70 39 24 45 24 39 27 45 26 
Production costs in Table 6.6 include machine depreciation but are 
otherwise comparable to total variable costs. 
Cost estimates will be used to develop net revenue variables for 
corn ELnd soybeans in Iowa Counties for statistical analysis in Chapter 
VIII. Because of lack of cost data for all states for each year from 
I96I-7O, similar variables will not be considered for the states. Dif­
ferences in data available partially explains why a like set of variables 
for counties and states is not available. Another reason for differences 
between counties can be expected to contribute to difference in acreage 
diversion for some variables. At the state level no important differences 
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Figure 6.3» Iowa counties "by the nine Crop Reporting Districts in Iowa (40) 
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between states can be expected to appear because of averaLging out of 
differences that may appear within states• 
In contrast to the primary data from the I962 Feed Grain Survey it 
should be apparent that a priori more reliable inferences will be possible 
from the mixed data on Iowa Counties and the 48 States. 
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CHAPTER VII. ANALYSIS OF THE 1962 1<TEED GRAIN PROGRAM SURVEY DATA: 
ALTERNATIVE PREDICTION MODELS FOR IOWA AND THE CORN BELT 
Introduction 
In keeping with the two-part decision approach for predicting 
diversion, a discriminant function is fitted for predicting partici­
pation as well as an equation for estimating additional diversion. 
Results on performance for the two-equation approach will be compared 
to a single equation model which predicts acreage diverted. The maxi­
mum likelihood estimation procedure for the limited dependent variable 
case will be applied to the models for total diversion and diversion 
above the minimum. Maximum likelihood estimation will be compared to 
ordinary least squares estimates for the same models. 
Correlation coefficients 
Independent variables from the I962 survey data are discussed in 
Chapter VI and listed in Table 6.1. Each of the variables were consid­
ered for the models to be discussed. Tables 7.I and 7.2 give the simple 
correlation coefficients for alternative variables considered in specify­
ing each model. Correlation coefficients are presented for the entire 
Corn Belt sample and for the Iowa observation. Table 7.I includes 
all of the observations in the sample while Table 7.2 includes only the 
1962 participants. 
Simple correlation coefficients serve as a useful guide in model 
building. Tables 7*1 and 7*2 show that intercorrelation among the 
Table 7.1. Simple correlation between variables for participation and 
diversion modelsj Iowa and Corn Belt I962 Feed Grain 
Program data®' 
Data Variable number 
No. Variable set^ 1 2 2 4 5 
Independent; 
1 1961 participation Iowa 
CB 
2 Feed grain base Iowa .17 
size index CB .18 
3 Feed grain base/ Iowa .22 .14 
cropland CB .19 .29 
4 Actual yld./ Iowa .08 -.04 .01 
normal yld. CB -.00 -.11 -.10 
5 Conservation Iowa .17 .06 -.02 -.01 
reserve CB° —  —  — —  — — —  
6 Type of féirm Iowa .28 -.06 .17 .01 -.02 
CB .21 -.06 .02 .03 
7 Farm ac./sample Iowa .22 .41 .09 .05 .06 
av. fcurm ac. CB .16 .40 .03 .09 — 
8 Cropland on crop- Iowa .10 .16 .10 — .06 .08 
lease/farmland CB .11 .25 .09 — •02 — —  
9 Soybean yield Iowa .14 .41 .00 .80 — .02 
CB^ — —  — —  — —  — —  
10 GCAU/cropland Iowa -.24 -.03 .06 .10 .09 
CB -.18 .04 .12 .03 —  —  
11 Operator's age Iowa .00 .22 -.07 .01 .07 
(years) CB -.03 -.15 — .06 .00 
12 Hours worked off Iowa -.04 -.30 .10 .08 .04 
the farm, I962 CB -.06 -.36 -.02 .07 — —  
Dependent; 
13 1962 participation Iowa .67 .19 .33 .05 ,03 
CB .63 .14 .24 .01 —— 
14 Diverted ac. I962/ Iowa .49 - .06 .21 .07 .04 
feed grain base CB .43 -.20 .07 .07 — —  
15 Diverted ac. I962/ Iowa .47 -.18 .45 .06 .01 
cropland CB .41 -.07 .42 .04 
^Variables axe defined and discussed in Chapter VI and Table 6.1. 
^Iowa's sample hets 431 observations; the Corn Belt (CB) sample has 
1449 observations. Data for Iowa are listed in Appendix A. 
^Conservation Reserve not included. 
'^Soybean yield, was net estlmateu xox- Uie Corn Belt. 
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No. 6 7 8 9 10 11 12 13 14 
7 .01 
— .05 
8 .30 .18 
.24 .17 
9 .00 .07 -.01 
10 
-. 50 -.14 -.23 .15 
-.42 -.04 -.12 — — 
11 -.01 
-.15 -.24 -.01 -.13 
.04 
-.15 -.27 —- -.09 
12 .11 
-.25 -.06 -.02 -.07 -.14 
.15 -.29 -.11 -.09 -.14 
13 .36 .20 .15 .09 -.30 -.05 —.00 
.25 .11 .10 -- -.18 -.04 .02 
14 .36 -.00 -.03 .04 -.30 .03 .19 .80 
.18 -.10 -.12 —— 
-.17 .07 .23 .75 
15 .39 .01 -.02 .03 -.28 ,00 .15 .90 
.17 -.08 -.09 -.10 .04 .20 .70 
00 
Table 7.2. Simple correlation between variables for additional diversion models for Iowa and the 
Corn Belt I962 Feed Grain Program data* 
No, Variable 
Data, 
set 1 2 3 4 5 6 7 8 9 10 11 
Independent; 
1 1961 participation Iowa 
nn 
2 Peed grain base 
VC 
Iowa .04 
size index CB .12 
3 Feed grain base/ Iowa .08 .11 
cropland CB .05 .29 
4 Actual yld./ Iowa .05 — .08 —.03 
normal yld. CB -.05 -.11 -.07 
5 Type of farm Iowa .07 -.13 .14 -.02 
Farm ac./sample 
CB .09 -.05 — .01 .02 
6 Iowa .13 .33 .05 .02 —.01 
ave. farm ac. OB .07 .35 .04 .05 -.07 
7 Cropland on crop- Iowa .06 .17 .00 -.13 .26 .21 
lease/farmland CB .08 .27 .05 -.05 .26 .20 
8 GGAU/cropland Iowa -.02 .11 .08 .11 -.51 —. 10 -.21 
OB -.03 .09 .19 .05 -.43 -.00 —. 10 
9 Operator's age Iowa .09 -.24 .10 - «05 -.05 -.23 -.25 -.22 
(years) CB .03 -.20 -.09 .01 .08 -.18 — » 26 -.11 
10 Hours worked off Iowa -.15 
-.25 — « 03 .10 .07 -.27 -. 12 -. l2 -.05 
the farm, I962 CB -.15 -.31 —. 03 .08 .10 - a 30 -.12 -.11 -.13 
Dependent1 
11 Additional diverted Iowa -.14 -.61 -.05 .08 .14 -.33 -.32 -.15 .15 .41 
ac./feed grain base CB -.12 - « 67 -.22 .14 -.07 
-.35 -138 -.08 .19 .42 
12 Additional diverted Iowa -.13 -.52 .30 -.04 .19 -.30 — « 28 -.16 .11 .35 .87 
ac./cropland OB —. 10 -.47 .26 .09 —. 01 -.31 -.33 .02 .17 .37 .80 
^Variables are defined and described in Chapter VI and Table 6.1. 
^Iowa's sample has 251 observations; the Corn Belt (OB) sample has 824 observations (I962 par­
ticipants only). Data for Iowa are listed in Appendix A. 
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independent variables is not high according to the "rule of thumb" 
r^j <0.8. Type of farm and GCAU/cropland are two independent vari­
ables that exhibit a relatively high intercorrelation. This is to be 
expected since type of farm also measures intensity of livestock pro­
duction. In both Table 7.1 and 7.2 several relationships are similar 
for Iowa and the Corn Belt suggesting that Iowa is representative of 
the Corn Belt for these relations for the I962 Program. Most interest­
ing are the relationships between dependent and independent variables. 
In Table 7*1» variables one, three, six and ten have relatively high 
correlations with the dependent variables. However, correlation varies 
for the dependent variables with some of the independent variables. An 
example is feed grain base/cropland and dependent variables 14 and 15 
in Table 7«1» Between Tables 7*1 and 7«2 there are differences between 
the correlation of independent variables with dependent variables. As 
expected I96I participation is highly correlated with I962 participation 
and highly correlated with diverted acres in I962 as a ratio to feed 
grain base and cropland. However, additional diversion has a low nega­
tive correlation with I96I participation. This result is logically 
consistent since I96I participation status would not be expected to be 
related to the level of additional diversion in I962. 
Delineation of areas 
Under the assumption that the average response may not be the same 
for farms from different geographic locations, areas containing con­
tiguous groups of counties were delineated for Towa anrt +.hf> Corn Belt: 
127 
Six areas were specified for the Iowa counties derived from the economic 
areas established for the 1950 U.S. Census of Agriculture (84) and 
appear in Figure 7.1. These areas have similar economic and social 
characteristics (6). Eight census areas are combined into six areas 
for this study. Combined are North Central with Central for area two 
and Southwest with East Central for area four and four counties from 
the Southeast and East Central areas are placed in the South Central, 
area six. These adjustments are based on a priori judgment concerning 
similarity of means and standard deviations for variables in Table 6.3, 
assumed to vary only by county. 
Sixteen areas are considered for the Corn Belt sample area, see 
Figure 6.1. These areas are a subset of the USDA, APA areas (137, p.2,3). 
They represent similar cropping conditions with each area incorporating 
one or more census economic areas. The APA area defined diagonally from 
the north to the southeast of Iowa is divided into two areas for this 
study based on information from the preliminary analysis of Iowa data. 
Zero-one dummy variables are coded for the areas defined for the 
Iowa data and similarly for the APA areas of the Corn Belt. In each 
case the variable for the area from which a given observation was select­
ed is coded "1" while the other area variables for that observation 
are coded "0". Coefficients on the area dummy variables are tested for 
a significant difference between the mean response of each area as com­
pared to the mean of the mth area. The mth zero-one variable is ex­
cluded from the regression set with the mean response of the mth area 
bslng iTieasuicu the usual overall mean. 
MITCWCLL DlCKINdON 
o'amcN SIOUX MkO ALTO 
FUVMOUTH 
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Figure 7.1. Modified Census of Agriculture economic areas for analyzing Iowa I962 Feed 
Grain Survey data 
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Individual area effect coefficients are tested for a significant 
difference from the mth area effect. This is analogous to testing for 
differences in area mean responses. 
Model for a Two-Part Prograun Decision 
Discriminant function 
A multiple regression approach to the analytics of discriminatory 
analysis are summarized in Equations $.28 through 5*32. The statistical 
summary for Iowa and Corn Belt discriminant functions are in Table 7>3« 
Both functions have highly significant F-statistics permitting rejection 
of the null hypotheses for overall fit in each case. The probability 
that a true relationship exists between the variables specified is near 
1.0. However, the R^'s are only O.5O and 0.43 for Iowa and the Corn 
Belt respectively. 
None of the zero-one variables included for the areas in Iowa (see 
Figure 7.1) were significeintly different from the overall mean. In this 
case the overall mean is the intercept for area one since the zero-
one variable for that area was dropped from the full set of area vari­
ables. For reasons given in Chapter V, a criterion of significance at 
the 0.10 level is used for determining whether to leave an area effect 
variable in the prediction model. A significant area effect indicates 
that the hypothesis of no difference between the mean response for an 
area of Iowa (or the Corn Belt) and the overall mean must be rejected. 
Thus, when estimating responses for observations from an area with a 
significant effect it is necessary to add the coefficient for the area 
effect to the overall mean to obtain the area mean. 
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Five of the I5 area effect variables for Corn Belt (see Figure 6.1) 
are significant at or above 0.10 level. The zero-one variable for 
area one, in Minnesota, was dropped and its mean is estimated by the 
overall mean. Unlike Iowa, some Corn Belt areas do have a signif­
icantly different mean response for the discriminant function as 
specified. Differences in area effects are attributable to differences 
in factors influencing the participation decision from area to area 
that are not specified in the model. All of the areas with signif­
icant effects are on the edges of the Corn Belt area where the in­
tensity of feed grain production is on the average less than in Iowa 
aiid Central Illinois. 
All of the independent variables in Table 6.1 were considered as 
possible explanatory variables for the two models. In general, those 
variables with the hypothesized sign and significant at least at the 
0.05 level are included in the final model. The same four variables 
were significant for both Iowa and the Corn Belt. Both sets of regres­
sion coefficients axe all of similar magnitude or significance. This 
suggests Iowa is representative of the Com Belt for these data suid 
this function except for the differences in the area effects. The 
1961 participation variable is the leading explanatory variable. 
This is consistent with Harm's findings for Illinois that 88.7 per­
cent of the 1962 participants were participants in I96I while 84.1 
percent of the I962 nonparticipants were nonparticipants in I96I 
(k2, p. 99). 
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Table 7.3.  Statistical summary of Iowa and Corn Belt discriminant 
functions for the I962 participation decision^ 
Variable 
Iowa 
Coefficient t-value 
Corn Belt 
Coefficient t-value 
Overall mean 
Area 2 effect^ 
" 10 " 
" 11 
" 15 
" 16 " 
1961 participation 
Feed grain base/ 
cropland 
Type of farm 
GCAU/cropland 
F-statistic 
-0.4416 
0.5745 15.562** 
0.4575 -4.074** 
0.0495 2.924** 
-0.0879 -2.677** 
-0.4355 
-0.1319 
0.1234 
-0.0937 
-0.2154 
-0.0642 
0.5614 
0.4013 
0.0417 
-0.0379 
-2.707** 
3.376** 
-1.693° 
-3.177** 
-1.926° 
26.960** 
6.350** 
4.962** 
-2.528** 
0.50 
0.3511 
106.1** 
0.43 
0.3694 
129.6** 
^There are 43I observations for Iowa and 1449 for the Corn Belt, 
The dummy dependent variable is coded O.4I763 (0.43172) for participants 
and -0.58237 (-0,56828) for nonparticipants in Iowa (Corn Belt). 
figures 6.1 and 7«1 define areas for the Corn Belt and Iowa. 
°Area effects significant at the 0.10 level are included in the 
model in order to help avoid estimating intercepts for areas with the 
overall mean when, in fact, the intercepts for the areas are signifi­
cantly different from each other. 
dr,3 R is corrected for the sums of squares due to area effects. 
*Denotes significance at the O.O5 level. 
**Denotes significance at or above 0.01 level. 
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All of the remaining three variables may be thought to reflect 
the level of livestock and feed grain production. Type of farm and 
GCAU/cropland are relatively highly correlated at -O.5O and -0.42 for 
Iowa and the Corn Belt respectively. However, feed grain base/cropland 
is not highly correlated with the other two variables. It was shown 
on Figure 4.1 that the closer the feed grain base acreage is to crop­
land acreage the more advantageous it is to participate. 
Discriminators for Iowa and the Corn Belt are -0.0411 and -0.0304 
respectively (see equation 5»3l)« When estimating participation status 
from the results in Table 7.3, we can see that having been a I96I 
participant alone (all other independent variables zero) would lead to 
a prediction of participation in I962. An increase in the ratio of feed 
grain base to cropland by 10 percent would increase the est Y by 
4.575 percent for the Iowa model. Type of farm has positive, negative 
or zero effect upon est Y depending upon whether the farm is defined 
as cash crop (code = 1), other (code = -1), livestock (code = -2) or 
a combination of cash crop and livestock (code =0). An increase in 
GCAU per cropland acre by 10 percent decreases est Y by 0.879 percent 
for Iowa. 
These coefficients are consistent with those in Shechter's dis­
criminant function with the exception of the positive sign he reports 
on the coefficient for hay base (conservation base) as a percent of 
cropland (63, p. 63)• However, Shechter's model includes coefficients 
for operator's age and the ratio of total acreage on farm to sample 
average acreage per farm neither of which proved significant in the 
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1962 discriminant functions. Also, the specifications of normal yield, 
soybean yield and off-farm work did not prove significant while 
Robinson and Hoover (5^ found similar variables to be significant for 
county data in North Carolina for the years 1961-64. 
Each model was checked for its ability to predict the status of 
the sample observations. The Iowa discriminant function correctly 
classified 8? percent of the participants, and 79 percent of the non-
participajits with 84 percent correctly classified overall while for the 
Corn Belt the respective values are 85 percent, 78 percent and 82 
percent. This performance is very similar to the 85 percent overall 
obtained by Flinchbaugh (23) from a model with substantially different 
variables from an Indiana survey on the I968 Feed Grain Program. 
Additional diversion 
Iowa model Results for the Iowa data for the second part of a 
two part decision model are given in Table 7.4. Both the least squares 
estimates for the multiple regression model and the corresponding 
maximum likelihood estimates arise from the limited independent variable 
approach discussed in Chapter V. The maximum likelihood estimates and 
t-values are remarkably similar to the least squares results. A greater 
difference was expected based on the implications of the paper discussed 
in Chapter V. 
A high level of significance is obtained with the P-statistic for 
the overall fit. ,The overall fit test statistic, -2 In X, given in 
Equation 5«33 for test is unavailable for the results obtained from 
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Talale 7.4. Statistical summary of the I962 additioncuL diversion 
model for Iowa with least squares and maximum-likelihood 
parameter estimates & 
Least squares Maximum likelihood 
Variables Coefficient t-value Coefficient t-value 
Overall mean 12.5232 11.4560 —— 
Area two effect 
-4.8653 -5.152** -5.7111 -5.263** 
Feed grain base/ 
cropland 25.0942 8.564** 27.2300 7.879** 
Feed grain base 
size index —16.0476 -9.121** -16.2807 -7.890** 
Type of farm 0.9798 3.024** 0.9870 2.719** 
Cropland on crop-
lease/farmland 
-4.1917 
-3.552** -5.1218 -3.8214** 
Hours worked off 
the farm in I962 0.0032 4.773** 0.0033 4.415** 
c R= 0.55 ..d 
s 6.3500 6.8900 
F-statistic 49.0** —— 
^he dependent variable is the percent of cropland acres diverted 
above the minimum diversion. There are 251 observations (I962 participants). 
Maximum likelihood estimates are for the limited dependent variable 
approach discussed in Chapter V. 
is corrected for area effect. 
^he In ^was positive after the final iteration, therefore the 
test given in Equation 5»33 is not possible. 
**Denotes significance at or above the 0.01 level. 
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the 1962 data. After the final iteration, the In K value was positive 
leaving -2 In X as a negative number which is not amenable to the X^ table. 
However, other multiple variable test problems to which the computing 
algorithm was applied did yield a negative In K value and valid 
statistic. Since there was "normal convergence" to the iterative 
procedure for the maximum likelihood estimates, it is assumed the results 
obtained are reliable estimates. 
The dependent variable is the ratio of acreage diverted above the 
minimum to cropland acres. This is consistent with the additional diversion 
function previously fitted by Shechter. It is difficult to find an 
a priori reason for selecting cropland as the deflator as opposed to 
feed grain base. One possibility is that the decision maker considers 
his available cropland to be the relevant "base" for his decision rather 
than the feed grain base. However, with feed grain base as the deflator 
for additional diversion an R® - 0.5^ was obtained with the same 
regression variable signs and levels of significance for all the 
independent variables except for the ratio of feed grain base to cropland 
which was insignificant. 
From Table 7.2, we see the correlation of feed grain base/cropland 
is 0.30 with additional diversion/cropland and -O.O5 with additional 
diversion/feed grain base. The strength of the relationship between 
feed grain base/cropletnd and additional diversion/cropland may be 
sufficient to account for the performance of the cropland deflator. 
Comparison of results for cropland and feed grain base as alternative 
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dependent variable deflators indicate that the better performance of 
cropland may be a phenomenon peculiar to regression with ratio variables 
(43) and these comparisons are made for the full Corn Belt sample and 
for state and county aggregate data models to be discussed below. 
In Chapter IV it was hypothesized that as feed grain base increased 
with respect to cropland (where cropland > feed grain base) there would 
be an inclination to participate ceteris paribus. There is no apparent 
basis for a similar Influence upon additional diversion once the farmer 
has already decided to participate. Simple correlations between feed 
grain base/cropland and the dependent variables in Table 7.I are 
positive and relatively high. These results support the hypothesized 
influence since participation is synonymous with minimum diversion while 
dependent variables for diverted acres also include acres for minimum 
diversion. 
Again, the area one mean is estimated by the overall mean for Iowa. 
For the additional diversion model, the area two effect (North Central) 
is highly significant with a negative influence. A negative sign for 
the North Central area effect may best be explained by the fact that 
this is predominately a cash-grain farming area. Cash-grain farmers 
are inclined to participate in order to be qualified for the price 
support loan, but tend not to divert acreage above the minimum. The 
negative area effect coefficient is consistent with this behavior. 
With the above explanation for the North Central area effect, it 
is difficult to explain the positive sign for the type of farm index. 
Since the cash crop type farms are coded -1-, ranging to "-2" for 
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livestock, we might also expect a negative sign for type of farm in the 
additional diversion model. We can see from Table 7.2 that this type 
of farm has a relatively low correlation with the Iowa dependent 
variables and a very insignificant and negative correlation with Corn 
Belt dependent variables. Although significant in the Iowa model, 
type of farm is much less significant than most of the other variables. 
Feed grain base size index is the most significant of all the 
variables and has a negative influence since smêû.1 bases (<25 acres) 
are coded "0", and decrease from the "1" assigned to larger bases. 
This coefficient reflects the hypothesized tendency for those with 
small bases to divert above the minimum utilizing the small farmer 
option. Cropland on croplease as a ratio to farmland was expected to 
reflect the behavior of tenants with a cropshare lease. It was 
hypothesized that the tenant would be positively inclined to divert 
acreage in order to reduce variable cost. However, the data do not 
reflect this behavior, but the negative influence of the croplease 
variable does reflect a landlord's (and perhaps tenant's) desire for 
maximum utilization of lajid. 
Hours worked off the farm in I962 was highly significant and 
positive as expected. The coefficient for this variable (and its error) 
were relatively small because the units are hours while the other 
variables are ratios or classification variables. "Off-the-farm work" 
was also significant and positive in the North Carolina study for I962-
64 (55)» A more meaningful test of the off-farm work variable would 
have been possible if liirormation were available on off-farm work 
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before the Feed Grain Program was initiated in I96I. By using the 
current years off-farm work, one cannot be sure of the direction of 
causation with the decision for additional diversion. 
Changes in levels of the independent variables have an impact 
upon the response variable similar to those discussed for the discriminant 
function. Those observations from area two would decrease the response (or 
the overall mean of 12.5 percent of the cropland) by 4.8? percent of the 
cropland. If an observation is classified as a cash-crop type of farm 
(code " 1) then percent of cropland for additional diversion is increased 
by 0.98. 
Results for the feed grain base size index and cropland on crop-
lease are consistent with those obtained by Shechter (63, p. $6) for 
similar variables in his additional diversion function for I96I Program 
data from Iowa. Shechter reports corn acreage in i960 as a percent of 
cropland with a negative influence upon additional diversion. Since 
corn acreage in I96O should be aji approximation of the feed grain base 
for most Iowa farms, this finding is contrary to the positive coefficient 
for feed grain base as a percent of cropland for Iowa in Table 7.4. 
Predictive ability of the additional diversion model was evaluated 
over the sample observations with the least squares and maximum likeli­
hood estimates. Actual acres diverted above the minimum was 3,^90 acres 
for the sample. Least squares coefficients estimated 3,64$ acres 
compared to 3»272 acres for the maximum likelihood estimates. The least 
squares estimates yield a total prediction which is 63 acres closer to 
the actual value, whirh 1R nf little significance (less than tyc percc.it 
of the actual additional diverted acres). 
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Corn Belt model Results for an additional diversion model for 
the Corn Belt are presented in Table 7«5« Overall significance is 
very similar to that obtained for Iowa. Additional diversion as a per­
cent of feed grain base serves as the dependent variable for the Corn 
Belt giving a significantly higher than for cropland used as a 
deflator of additional diversion. As indicated above there appears to 
be no sound theoretical explanation for this result. Again, maximum 
likelihood and least squares estimates are remarkably similar. Ten 
area effects are significant at or above the 0.10 level. Each area 
effect reflects a positive increment of percent of feed grain base for 
additional diversion. Notably these areas do not include the predominantly 
cash-grain areas of Illinois and Iowa in which we do not expect diversion. 
It is important to recognize that we are getting differences in mean 
response from area to area which must be taken into consideration when 
evaluating and predicting Program response. 
Of the remaining independent variables the first three are also in 
the Iowa model and have a similar interpretation. In contrast the Corn 
Belt model includes farm acres as a proportion of the sample average 
farm acreage. Its negative influence reflects a tendency for larger 
farms not to divert above the minimum as opposed to small fsLrms. This 
vauriable did not prove to be significant in the Iowa model even though 
simple correlation with the dependent variable is relatively high. Other 
variables in the Iowa model may have been intercorrelated with relative 
farm size in acres and caused this result. However, Table 7.2 does 
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Table 7.5« Statistical summary of the I962 additional diversion model 
for the Corn Belt with least squares and maximum-likelihood 
parameter estimates^ 
Least squares Maximum likelihoodb 
Variable Coefficient t-value Coefficient t-value 
Overall mean 45.0624 44.5518 — —  
Area 2 effect 05.8602 1.831® 6.8394 1.914c 
II ^ II 6.9656 3.309** 8.4988 3.628** 
" zj, " 5.8392 2.932** 6.8763 3.096** 
II 5 II 5.2262 I.786C 6.3153 1.946° 
II g II 12.8366 4.051** 13.5985 3.849** 
Il IQ II 16.3113 8.405** 17.7765 8.125** 
II 12 II 6.8456 2.899** 7.4762 2.826** 
II 14 6.899 3.505** 6.5414 2.949** 
II 15 9.6578 1.787° 10.9859 1.851° 
" 16 " 10.9623 5.273** 11.6630 5.015** 
Feed grain base size index 
-34.1382 18.416** -34.3136 -15.333** 
Cropland on crop-lease/ 
farmland 
-9.4510 -6.128** -11.1066 
-6.333** 
Hours worked off the 
farm, I962 0.0061 7.553** 0.0064 7.094** 
Farm ac./sample 
ave. farm ac. 
-2.4395 -2.976** -3.1831 -3.358** 
Operator's age (years) O.O87O 1.922c O.O86O 1.703° 
0.56 —e 
s 14.9305 16.3675 
F-statistic 82.4** — 
®The dependent variable is the percent of feed grain base acres 
diverted above the minimum. There are 824 observations (I962 participates). 
Maximum likelihood estimates are for the limited dependent variable 
approach discussed in Chapter V. 
^Area. effects significant at the 0.10 level are included in the 
model. Operator's age is included to indicate the direction of its 
effect even though below the 0.05 level of significance. 
is corrected for area effects. 
®The In \.was positive after the final iteration, therefore the 
test given in Equation 5*33 is not possible. 
**Denotes significance at or above the 0.01 level. 
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not Indicate substantial intercorrelation between relative farm size in 
acres and other independent variables that does not also exist for the 
Corn Belt. 
Operator's age is included in the Corn Belt model even though its 
significance is slightly below the O.O5 level. This gives an indication 
of the influence of age upon additional diversion net of other 
independent variables. Grain consuming animal units per cropland acre 
was not included in the final model, but it was significant at the 0.10 
level with the expected negative coefficient when included in place of 
operator's age. 
Model for a Single Program Decision 
It was argued in Chapter IV that the Program decision was not a 
two step process in practice but involved a single decision on the most 
profitable number of acres to divert. Further, it may be appropriate 
for empirical analysis to consider a single prediction model for 
acreage diversion. 
Iowa model Table 7.6 contains the least squares and maximum 
likelihood estimates results for the Iowa acreage diversion model. 
Diverted acreage as a percent of cropland is the dependent variable. 
Feed grain base was examined as a deflator for the dependent variable 
with the same set of independent variables eind yielded an R® = O.38, 
significantly lower than O.45. However, feed grain base as a proportion 
of cropland has a significant positive coefficient similar to the result 
when cropland is the deflator. This lends support to the hypothesis 
concerning the ratio of feed grain base to cropland. 
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Table 7,6. Statistical summary of the I962 diversion model for Iowa 
with least squares and maximum likelihood parameter estimates ^  
Least squares Maximum-likelihoodb 
Variable Coefficient t-value Coefficient t-value 
Overall mean -2.7086 —  —  -19.0256 — —  
Area 2 effect 
-4.2275 -3.792** -4.7344 -2.746 
1961 participation 8.3250 8.601** 18.0098 10.759** 
Feed grain base/ 
cropland 31.3599 10.509** 44.9152 8.791** 
Type of farm 2.0838 4.624** 2.3I87 3.362** 
GCAU/cropland 
-3.37 -3.927** -5.8287 -3.927** 
Cropland on crop-
lease /farmland 
-5.5210 -4.166** -5.3848 -2.563* 
Hours worked off 
the farm, I962 0.0021 2.890** 0.0029 2.573* 
0.45 ._d 
s 9.1077 13.0039 
P-statistic 54.1** — 
^he dependent variable is the percent of cropland acres diverted. 
There are 431 observations. 
Maximum likelihood estimates are for the limited dependent variable 
approach discussed in Chapter V. 
is corrected for area effect. 
^he In ^was positive after the final iteration, therefore the if 
test given in Equation 5«33 is not possible. 
•Denotes significance at the O.O5 level. 
**Denotes significance at or above the 0.01 level. 
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To lend support to the one model approach two of the variables 
in the Iowa model, feed grain base/cropland and type of farm, were both 
significant in the discriminant and the additional diversion functions. 
Maximum likelihood parauneter estimates do not correspond as closely to 
the least squares estimates as was the case in the previous models 
discussed. 
When predicting acreage diverted for the sample observations, the 
maximum likelihood coefficients substantially underestimated the actual 
acreage diverted (550? acres versus 9024 acres). The least squares 
regression estimates totaled 9254 acres. Though some of the maximum 
likelihood coefficients are higher than for least squares others, 
particularly the overall mean, are substantially lower which accounts 
for the low predicting behavior of the maximum likelihood coefficients. 
Corn Belt model A model for predicting total diversion as a 
proportion of cropland acres was fitted to the full Corn Belt sample. 
Least squares and maximum likelihood estimates for the Corn Belt are 
presented in Table 7>7* These results are similar to those for Iowa 
in Table 7.6 with the exception that feed grain base size index is in 
the Corn Belt model. Even though the Iowa dependent variable has a 
higher correlation with base size index (see Table 7.1) than for the 
Corn Belt, base size index was not significant even at the 0.10 level 
in the Iowa model. 
All area effects significant in the Corn Belt diversion model 
except area eight were in either the discriminant or the additional 
4 If 4 ^ 1m ^  ^ ^ T » » ^  ^ T T m 
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Table 7«7« Statistical summary of the I962 diversion model for the 
Corn Belt with least squares and maximum likelihood 
parameter estimates^ 
Least squares Maximum likelihood 
Variable Coefficient t-value Coefficient t-value 
Overall mean -6.4138 -25.0438 — —  
Area 3 effect 2.7694 2.236* 4.2577 2.259* 
•1 5 II 2.5220 1.626° 4.2161 1.686° 
" 8 " 2.O85O 1.944° 3.5109 1.915° 
II g II 6.2845 3.393** 9.8626 3.482** 
" 10 8.5382 8.028** 12.6232 7.497** 
" 14 " 3.7262 4.105** 5.0886 3.358** 
1961 participation 9.7003 16.I2I** 21.0254 19.811** 
Feed grain base/cropland 36.0937 19.890** 50.3578 16.144** 
Feed grain base size index 
-5.5680 -6.504** -6.8103 -4.711** 
Type of farm 0.9455 3.916** 1.6169 4.110** 
GCAU / croplsuid -1.0282 -2.449** 
-2.3756 -3.088** 
Cropland on crop-lease/ 
farmland 
-4.2663 -5.081** -4.7502 -3.463** 
Hours worked off the 
farm, I962 0.0024 5.822** 0.0035 5.198** 
0. 39 —e 
s 10.5247 15.2445 
F-statistic 81.0** 
^he dependent variable is diverted acres as a proportion of cropland. 
There are 1449 observations. 
Maximum likelihood estimates are for the limited dependent variable 
approach discussed in Chapter V. 
^Area effects significant at the 0.10 level are included in the 
model in order to help avoid estimating intercepts for areas with the 
overall mean when, in fact, the intercepts for the areas axe significantly 
different from each other. 
is corrected for area effects. 
®The In ^  was positive after the final iteration, therefore the 
test given in Equation 5*33 is not possible. 
•Denotes significance at the O.O5 level. 
**Denotes significaince at or above the 0.01 level. 
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(0.2504) appears to be overestimated in the maximum likelihood 
coefficients. Thus, we could expect predictions from the maximum 
likelihood coefficients to seriously underestimate the actual diversion. 
Just as in the case for the corresponding Iowa model feed grain 
base did not perform as well as cropland as a deflator for diverted 
acreage (R® - 0.35)» As is the case of Iowa, feed grain base as a 
proportion of cropland was significant at the 0.01 level with feed 
grain base eus the dependent variable deflator. 
Predictive Ability of Alternative Models 
Previously results were given for predictions over the sample 
observations for the additional diversion and total diversion models 
for Iowa. Predictions obtained with the least squares coefficients 
were slightly closer to the actual sample total for the additional 
diversion model and significantly closer for the total diversion model 
than were predictions with maximum likelihood coefficients. 
In order to compare the predictive ability of the two equation 
Program decision model with that of the single equation total diversion 
model, the Iowa sample observations are considered. Each observation 
classified aa a participate with the discriminant function is then 
supplied an estimate of above minimum diversion (with the appropriate 
X^) using the least squares coefficients for the Iowa additional 
diversion function. The additional diversion acreeige estimate is added 
to 20 percent of the observations base (minimum diversion) to arrive at 
a predicted total diversion for the farm. 
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When this two step simulation process was carried out for the Iowa 
sample, the estimate was 9,426 acres compared to 9»024 acres of actual 
total diversion• This is an error of over four and one-half percent 
for the sample. However, as was indicated previously the least squares 
coefficients for the single model approach estimated the Iowa sample 
diversion at 9,254 acres which gives an error of about two and one-half 
percent. Thus, on the basis of the Iowa portion of the I962 survey the 
single equation approach to the decision approach improves the estimates 
•ty two percent. Although this difference is not of great significance 
(within the limits of sampling error), we do have an indication that 
a single equation model will provide estimates in the range of those 
for the two equation model. 
Summary and Implications 
By fitting the alternative models to the I962 Feed Grain Program 
Survey data, we have gained substantial information about the interaction 
of explanatory variables of interest. Previous studies report less 
comprehensive analysis with the I962 data and arrived at conclusions 
about the relative impact of some of the variables analyzed in this 
Chapter. No previous study reported has utilized multiple regression 
techniques for analyzing the I962 data. Multiple regression has 
permitted measuring the significance of the Impact of variables upon 
participation and diversion net of the simultaneous influence of other 
variables in the model. Nearly all of the significant results obtained 
support the hypotheses for the respective variables. 
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Despite the limitations on the data available and the moderate 
intercorrelation of several of the explanatory variables, several 
significant relationships were identified some for the first time. 
For example, a number of significantly different area mean responses 
were identified for the Corn Belt sample area. The significant results 
for feed grain base as a proportion of cropland tended to support the 
hypothesis set forth in Chapter IV. 
Knowledge gained about the influence of some of the variables 
identified from the I962 data will be a guide for specifying variables 
in the county and state mixed data models. Most of the variables 
considered for the farm level I962 data would not be meaningful to 
specify at a higher level of data aggregation. Relationships that are 
significant from farm to farm may be lost once data are aggregated to 
the county or state. However, census data are used to obtain cross 
section information similar to that in the I962 survey data in order 
to supplement time series data. Thus, knowledge gained through analysis 
of the 1962 data is useful in the selection of census data. Information 
on significant differences in mean responses from area to area should be 
utilized in specifying more aggregative models. Also, the indicated 
importance of livestock production can be considered by specifying live­
stock price variables in a mixed data model as well as livestock 
production weights. On the basis of previous results, feed grain base 
as a proportion of cropland should be specified for county and state 
data since these data are readily available. 
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Results from the two equation and. single equation approaches for 
predicting the level of diversion under the Program have useful 
implications for future microsimulation. For studies with objectives 
similar to Shechter's (63), it is much simpler to fit a single model 
for use in simulating Program decision behavior. As indicated in 
Chapter IV, the single equation approach may be more plausible on a 
theoretical basis than the two equation approach. 
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CHAPTER VIII. ANALYSIS OF COUNTY AND STATE FEED 
GRAIN PROGRAM DATA (I96I-7O): DIVERTED 
ACREAGE PREDICTION MODELS FOR IOWA 
AND THE 48 STATES 
Introduction 
Ten years of mixed data are employed to fit diverted acreage 
pred.iction models. Data are analyzed from the 99 Counties in Iowa and 
the 48 States for I96I-7O. By considering several years of annual data 
it is possible to incorporate the Program variables which are changed 
each year. 
The corresponding Program provisions were introduced in Chapter II, 
discussed in Chapter IV, and are listed and described in Table 6.2 as 
data for analysis. Tables 6.3# 6.4 eind 6.5 include cross section 
variables for the Iowa Counties and States and variables with variation 
by county and year or state and year. These variables are specified in 
the respective mixed regression models as weights or separate variables 
along with those having variation primarily by year. 
Iowa County data are first analyzed in a covariance analysis frame­
work described in Chapter V. A multiple regression model is also fitted 
to the Iowa mixed data for predictions to compare with those of other 
models. Similarly, a multiple regression model is fitted to the State 
and region data. Also, separate State and region time series models 
are fitted. In Chapter IX selected models are evaluated primarily 
upon their estimated response compared to observed response for the 
sample period. Special interest is given to comparing the estimates 
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for Iowa diverted acres from models fitted to Iowa County data, pooled 
States and regions data and the time series data on Iowa alone. 
Covariance Analysis of Iowa County Data 
An analytical and conceptual discussion for this analysis is given 
in Chapter V. Equations 5*25» 5*26 and 5*27 are the models to be fitted. 
This analytic framework is considered in order to obtain results for 
Iowa to compare with a previous study using Illinois County data (68). 
Further, it is a convenient format for organizing the explanatory 
variables and an alternative approach for explaining diversion and 
peurticipation. The covariate model may also serve as a predictive model 
the same as other regression models to be considered. Variables to be 
considered are listed in Tables 6.2, 6.3 and 6.5. Data are given in 
Appendix B. 
First stage analysis 
With variables categorized according to whether variation is 
primarily by county, year or county and year, we consider a model for 
estimating the coefficients for the latter set of variables. Specifying 
m-1 county, zero-one variables and n-1 year, zero-one variables according 
to Equation 5,25 permits the estimation of the parameters for the county-
year variables free of county and year effects. 
Parameter estimates for selected variables that are assumed to vary 
by county and year are given in Table 8,1. Only data on corn are used 
to specify Program and feed grain variables since corn is the only 
feed giraiii of iiuportàiiCc lii lûwa. IlGwsvsr, diverted acrcG in the 
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Table 8.1. Statistical summary of total diversion and participation 
covariate models for Iowa Counties (1961-70)^ 
Total diversion Paurticipation 
Variable Coefficient t-value Coefficient t-value 
Overall meaji 
-4.3595 —  —  55.5841 
1962 effect 1.2250 6.521** 2.4383 4.063** 
1963 " -1.2399 -6.115** 3.6685 2.341* 
1964 " 2.5641 10.529** 5.8661 3.439** 
1965 " 2.1252 8.320** 6.0564 2.389* 
1966 " 1.0433 2.071* 
-2.9739 —0.817 
1967 -4.5366 -7.958** -3.7644 -1.100 
1968 " 2.0196 3.421** 5.7725 1.646 
1969 " 2.4698 3.942** 8.5757 2.564* 
1970 " 1.7052 2.381* 7.4544 2.381* 
Exp. corn yld. 
(past 3 yr. moving ave.) 0.0781 3.955** -0.0062 -0.0848 
Normal corn yld./ 
exp. corn yld. 8.4736 5.249** 14.0694 2.411* 
Soybean net revenue/ 
corn net revenue 
(per acre) 2.5302 3.810** — —  
Wghtd. price of hogs (t-1) -7.1176 -2.340* — —  — —  
Price support & diversion 
payts./div. ac. — — —  -0.0455 -1.101 
Corn loam rate/exp. corn 
price (past 3 yr. moving 
ave.) — —  -17.9540 -1.689 
R:* 0.90 0.92 
s I.I656 4.0502 
F-statistic 70.0** 86.7** 
^•Equation 5*25 is the model. Ninety-eight county effect coefficients 
are in Appendix C. There are 990 observations. Zero-one variables for 
Monroe County and for I96I were dropped for each model. Percent of cropland 
diverted and percent of eligible farmers participating are the dependent 
variables. 
is 0.67 (0.86), 0,45 (0.31), and 0.14 (O.O7) when the zero-one 
variables for years, counties or both respectively are omitted for the 
diversion (participation) model. 
+V>o A . A 1 ot/ol . 
**Denotes significance at or above the 0.01 level. 
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dependent variable includes all feed grains. Results axe given for two 
first stage covariate models including year effects. Coefficients and 
t-values for the 98 counties for which zero-one variables were included 
are reported in Appendix C. Percent of cropland diverted is the dependent 
variable for the diversion model while percent of eligible farmers 
participating is the dependent variable for the participa.tion model. The 
participation model is included for comparison to a similar model for 
Illinois reported by Slaughter (68) and for a contrast to the results 
from the diversion model which is of primary interest in this study. 
Slaughter was primarily interested in identifying variables which 
explained level of participation over time and counties rather than 
estimation. 
Year effects are generally of high significance for the diversion 
model indicating the mean response for the various years is significantly 
different than that estimated by the overall mean. We can see from 
Table 8.1 that the I962 mean cropland diversion response is 1,23 percent 
of the cropland above the overall mean while the I967 effect further 
decreases diversion response by 4.$4 percent of the cropland. The large 
negative coefficient for I967 reflects a reduction in participation 
and diversion due to eliminating payments for additional diversion on all 
but small farms. Variation in year effects for the diversion model will 
be studied in a subsequent section by regressing year effects upon 
annually determined policy variables. 
Those four variables remaining for each model which are assumed to 
vary by county «.nH year explain a. relatively zzzll part cf ths variation 
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In the dependent variable. When both county and year variables are 
omitted from the diversion and participation models, is 0.14 and 
0.07 respectively. Other variables yet unidentified with variation by 
county and year must contribute to explaining diversion and participation 
since R® for all variables including county and year effects is only 
0.90 and 0.92 for the two models. 
Expected corn yield (past three years moving avereige) is included 
in these models for purposes of comparison since the variable was 
included in the Slaughter study. Slaughter hypothesized that this 
variable should have a negative sign. However, he found the coefficient 
to be positive and significant just as in the diversion model of Table 
8.1. The reasoning for a negative sign is that an anticipated increase 
in actual yield is likely to make production of corn more profitable 
than participation since Program payments depend in part upon normal 
yield. Since normal (projected) yield for counties is determined 
primarily from an average of the past few years (plus adjustments for 
trend and other factors), "expected" yield should be highly correlated 
with normal yield. It is reasonable to expect normal yield to have a 
positive relationship with diversion auid participation. 
For the relationship between normal yield and expected yield either 
a ratio or arithmetic difference was hypothesized to be a relevant 
variable in Chapter IV. A ratio of normal yield to expected yield does 
have the hypothesized positive sign in the diversion model. It is 
surprising that this variable is significant given that normal yield is 
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SoylDean revenue above variable costs as a percentage of a similar 
quantity for corn is significant and has the hypothesized positive sign 
in the diversion model. Where farms have cropland beyond the feed 
grain base, we expect increased participation the more profitable soy­
beans are compared to corn. If soybeans or another crop were not a 
profitable alternative to growing corn this would discourage the farmer 
from participating in the Program and restricting corn production to 
the feed grain base. 
Weighted hog prices of the previous year is a product of the 
production weights and prices indicated in Chapter VI. The variable 
has a significant influence upon diversion and has the negative sign 
that was hypothesized. Hog price is a partial Indicator of the 
profitability of the hog enterprise and the tendency of faurmers to 
refrain from diverting acreage so that sulditional corn can be produced 
for feed. 
Each of the four variables hypothesized to vary by county and year 
in the peirtlcipation model are intended to be comparable to those 
specified by Slaughter for a similar Illinois model. Only normal corn 
yield as proportion of expected corn yield is significant and with 
sign consistent with Slaughter's results (68, p. 63)• Slaughter's 
average yield for the previous year was significant but with an 
unexpected positive sign. The corresponding variable (expected corn 
yield) in Table 8.1 is insignificant with a negative sign which 
Slaughter hypothesized. 
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Payment per diverted acre and corn loan rate as a proportion of 
expected corn price is insignificant at the 0.05 level in both Slaughter's 
model and the results reported in Table 8.1. Both variables are expected 
to have positive signs as Slaughter found, but the results for the Iowa 
counties in the covariate model do not support this expectation. 
Slaughter also obtained a negative coefficient for loan rate as a 
proportion of expected price in one model. 
Having examined the results for those variables which varied both 
among counties and years, we turn to a brief investigation of the county 
and year effects which are attributable to the correlates of counties 
and years. 
Second stage analysis 
In this section variables are identified which explain the variation 
in county and year effects upon diversion and participation. Analysis of 
county effects is conducted primarily to complement the cross section 
analysis of Chapter VI and for comparison to the findings of Slaughter's 
Illinois study. Substantial interest is vested in the analysis of year 
effects since this involves the strategic Program variables set annually 
by the Secretary of Agriculture. 
Explanation of county effects County effects from the first 
stéige, covariate model listed in Appendix C are regressed upon variables 
assumed to vary only by county according to the model given in Equation 
5.26. Independent variables considered for explaining county effects 
are given in Table 6.3. Many of these variables are highly intercorrelated 
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e.g., age with farms that are part-retirement and part-time (0.78) and 
age with "tenants only" as a proportion all commercial operators 
(-O.63). Intercorrelation among independent variables will allow one 
variable to reflect the influence of its correlates. "Tenants only"/ 
all commercial operators and cropland harvested/cropland have a 
correlation coefficient of O.9O. In Table 8.2 both of these variables 
are significant at or above the 0.05 level in the analysis of county 
effects for diversion. 
The significant results in Table 8.2 were identified by use of a 
stepwise model-building algorithm (2?). All variables in Table 6 . 3  
(except production weights) and feed grain base/cropland were considered 
in the stepwise process. First among the significant independent 
variables is an index of small farms with a negative coefficient. A 
negative sign was not expected and is inconsistent with the negative 
sign for feed grain base size index in Tables 7.4, 7»5 and 7.7. In 
Chapter VII it was reasoned that small farms (feed grain bases < 25 ac.) 
were inclined to divert above the minimum in order to utilize the small 
farmer option. Farms with less than 100 acres are intended to reflect 
presence of small farms and should have a positive influence upon 
diversion. 
Again, as in Tables 7»^ and 7«5. the variable indicating the 
prevalence of tenancy has a negative sign contrary to the hypothesis in 
Chapter IV. The remaining three variables have the expected signs. 
Slaughter hypothesized that cropland harvested in 1959 as a proportion 
of farmland -reflec+ed the incidence of "inarginal" cropland and vrculd 
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Table 8.2. Statistical summary of the analysis of Iowa County effects 
for the total diversion and participation covariate models®' 
Variable 
Total diversion 
Coefficient t-value 
Participation 
Coefficient t-value 
Intercept -12.2530 
Ac. in farms of 
< 100 ac./ac. 
in all farms 
"Tenants only"/aJ.l 
commercial operators 
-9.2131 
-49.4839 -4.404** -244.2640 -5.669** 
-24.1666 -5.281** 
Cropland harvested/ 
farmland 7.7198 2.395* 
Proportion of corn 
sold as grain 8.4929 5'615' 
Feed grain base/ 
cropland 25-1280 7.934** 
;** 
-30.1967 -2.658** 
64.7682 10.548** 
24.5782 1.878 
E" 
s 
F-statistic 
0.59 
1.5246 
29.3** 
0.71 
6.3717 
60.2** 
The dependent variables are the County effect coefficients given in 
Appendix C for the total diversion and participation models. 
denotes significance at the 0.10 level. 
•Denotes significance at the O.O5 level. 
**Denotes significance at or above the 0.01 level. 
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have a positive influence upon participation. While Slaughter found the 
variable significant in the Illinois study (68, p. 77), 1%: was not 
significant in explaining Iowa County effects for participation. "Marginal" 
cropland was significant in the explanation of county effects for diversion. 
Proportion of corn sold as grain (a cash-grain farm index) was, as 
Slaughter found for a similar variable, significant with a positive 
influence. Also, feed grain base/cropland had the expected positive 
coefficient. The influence of feed grain base in relation to cropland 
supports the results of Chapter VII.^ This variable was also significant 
at the 0.10 level in explaining county effects for the participation 
model. However, from a theoretical view and from the findings in 
Chapter VII we would not expect this decreased level of significance in 
explaining county effects for the participation model versus county 
effects from the diversion model. 
Few significant results for explaining county effects are attributed 
to the high degree of intercorrelation between the alternative independent 
variables. All of the independent variables considered from Table 6.3 
except age, labor expenditure and residence of farm operator had simple 
correlations with the county effects for the participation model > /0.25/. 
When all of the variables in Table 6.3 were considered at once in a 
regression the age and education variables did have the hypothesized 
signs for both the diversion and participation models. 
^Feed grain base/cropland has significant and positive effect when 
explaining county effects from a covariate model with the dependent 
variable of diverted acres deflated by feed grain base. 
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Slaughter had a similar experience with the Illinois County data 
(68) finding only three variables significant and with the hypothesized 
sign at or above the 0.05 level. Two of the three variables found 
significant by Slaughter were similar to two of the four listed in 
Table 8.2 for the county effects of the participation model (feed grain 
base/cropland and. proportion of corn sold as grain). 
From the point of view of predicting acreage diversion with the 
covariate model, county effects are not assumed to be determined in 
part by Program provisions that vary from yeeir to year. For each 
estimate with the covariate model where annual provisions change we 
must have an estimate of the yeair effect. Of course, analysis of year 
effects is necessary in order to obtain a prediction equation. 
Explanation of year effects Year effects are presented in Table 
8.1. Only those year effects for the covariate diversion model will be 
considered since this study is primarily concerned with estimating 
levels of diverted acreage. All except the first and last items in 
Table 6.2 were considered as independent variables (or as components 
of independent variables) in the analysis of year effects. Since only 
nine year effects are available, there is a serious degrees of freedom 
constraint placed upon the analysis. This constraint reduces the 
chances of finding significant results (see Equation 5*14). With few 
degrees of freedom left over for the residual sum of squares, the 
standard error of the estimate(s) will tend to be high, and similarly, 
the errors of the regression coefficients will be inflated. 
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Despite these difficulties, two models, A and B, are specified and 
reported in Table 8.3» Models A and B were found to explain a large 
proportion of the variation in the year effects (R® = 0.93 a-nd 0.98 
respectively). These models consist of strategic Program variables 
whose coefficients are consistent with the hypotheses set for this 
study. 
In model A expressions for the payment rates for diversion from 
2l to 40 percent and from 41 to $0 percent were significant at or above 
the 0.01 level. However when variables for the minimum diversion 
payment (maximum percent of base for diversion payment or national 
average soybeam loan for the previous year) were considered individually 
or collectively in model A, they were not significant. In a year when 
there is no payment for additional diversion such as 196? both of the 
variables in model A would be zero and the year effect would be estimated 
by the intercept, -4.4507• This compares favorably with the year effect 
for 1967, -4.5366, in Table 8.1. 
In model B the weighted diversion payment variable (see footnote C, 
Table 8.3) replaces the individual diversion payment variables of model 
A. The weighted diversion payment variable is an adaptation of a 
similarly weighted variable specified by Houck and Ryan (35, p. 23)» A 
component for the direct price support payment is added to the component 
for minimum diversion payment. This component was not included in this 
way by Houck and Ryan, but its inclusion is considered to be consistent 
with the fact that the price support payment is similar to a minimum 
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Table 8.3» Statistical summary of two models for explaining year 
effects for the Iowa diversion covariate models-
Variable 
Intercept 
21-40^ DPF X TPSR^ 
41-509^ DPF X TPSR 
Weighted div. payt.° 
Max, % of base 
Soybean national ave. 
loan rate (t-1) 
A 
Coefficient t-value 
— 
7.6290 7.118** 
2.7743 5.779** 
B 
Coefficient t-value 
-12.6450 
0.8776 6.501** 
15.9787 10.686** 
2.4917 2.662* 
P 0.93 0.98 
s 0.6273 0.3043 
F-statistic <1.4** 152.6** 
^he dependent variable for both models are the nine year effects 
from the diversion covariate model. 
^otal price support rate (TPSR) is the national loan rate for corn 
plus the corn price support rate (PSP). 
^Weighted div. payt. = 0.2 [(PSP x max. % of base for PSP) + (min. 
div. DPF X TPSR)] + 0,2 (2l-40?g DPF x TPSR) + 0.1 (41-5092 DPF x TPSR); 
where max. % of base for PSP is equal to max. % of the feed grain base 
over which the farmer could get a price support payment yet be diverting 
at the max. level for diversion payments. 
•Denotes significance at the O.O5 level. 
**Denotes significance at or above the 0.01 level. 
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diversion payment.^ The weights 0.2, 0.2 and 0.1 reflect the proportion 
of the "base for which the payment component is applicable. 
When the diversion payment influence is included in a weighted 
variable, the measurement of the separate effects of the diversion 
payment at alternative levels is not possible. To offset this 
disadvantage model B has two additional policy variables which are 
significant. When majcimum percent of base eligible for diversion with 
payment rises, we expect a positive influence upon the level of diversion. 
Policy makers have altered the maximum percent of base eligible for 
diversion payments frequently from I96I-7O ranging from 20 to 50 percent 
of the feed grain base. The substantial variation in this variable and 
its important influence upon level of diversion achieved accounts for 
the high level of significance in model B. 
National average soybean loan rate for the previous year is also 
significant with the expected positive sign. Soybean loan rate for the 
current year was also significant along with the variables in model B, 
but the coefficient carried an inconsistent, negative sign. A hypothesis 
concerning the influence of soybean price (or loan rate) and thus the 
profitability of soybeans relative to corn is discussed in Chapter IV. 
An additional factor that may be enforcing the positive influence of 
the soybean loan rate or price was the opportunity available in I96I, 
^he component "PSP x max. % of base for PS?" was summed with (loan 
rate) (1-max. % of base for diversion) to form an "effective" price 
support variable in the Houck and Ryan study (35i P* 22). An "effective" 
price support and the weighted loan rate were both considered separately 
as independent variables but were found to have negative and insignificant 
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1962 and 1966-70 to plant some acreage to soyteans in place of feed 
grains on base acres for participating farms without loss of payments. 
However, acreages planted to soybeans were not eligible for price 
support payments except in I968. This substitution provision, like 
the wheat and feed grain substitution provision, is not considered 
to be of great importance in Iowa. 
We have completed the "two stage" covariance analysis of acreage 
diversion for Iowa Counties. This procedure provides a strong analytical 
technique for estimates of the separate effects due to the three 
classes of explanatory variables considered. With this framework it 
is also possible to use a year effects model and the first stage 
covariate model for predicting levels of acreage diversion for Iowa. 
An estimate from the year effects model could be substituted into the 
covariate model and a prediction provided for each County of Iowa. 
If knowledge is available on those variables which account for the 
year effects, they could be specified directly in place of the year zero-
one variables in the first stage model reported in Table 8.1. Those 
covariates of year effects which are not identified will influence the 
estimates of the coefficients for those variables the first stage model 
which are assumed to vary by county and year. However, a loss of 
accuracy in identifying the separate effects of individual variables 
should not be a serious problem where the primary interest is in the 
predictive ability of the model. 
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Models for Predicting Acreage Diversion: 
Iowa Counties 
Just as variables explaining year effects can be placed directly 
in the first stage model reported in Table 8.1 so can variables 
explaining county effects. By introducing those variables explaining 
county effects (or that vary primarily by county), it is possible to 
remove the county zero-one variables included in the covariate model. 
Covariates of county effects which are not identified may influence 
the parameter estimates of other variables in the model. 
In place of the 98 county zero-variables, six area zero-one variables 
will be considered for Iowa grouping the Counties as delineated in 
Figure 7.1. Area variables will adjust for some of the effects due to 
counties in the respective areas which are not explained by the 
covariates of county effects specified directly in the model. 
Table 8.4 included results for both diversion and additional 
diversion models.^  "Time" is a trend variable specified as "1" for 
observations from I96I through "10" for observations from 1970. Its 
high level of significance indicates the influence that covariates of 
time not specified explicitly, e.g., technology and program acceptance, 
have upon diversion. A composite weighted minimum diversion payment 
variable (see footnote b of Table 8.4) is specified for the diversion 
model. This variable includes a term for the price support payment 
weighted by the maximum percent of the base eligible for the payment 
R^esults for an additional diversion model are presented because 
of their potential usefulness in policy planning. However, the remainder 
of the discussion for this study will focus upon total diversion models. 
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Table 8.4. Statistical summary of regression models for total and 
additional diversion for Iowa Counties (1961-70)^ 
Total diversion Additional diversion 
Variable Coefficient t-value Coefficient t-value 
Overall mean -14.6010 — —  -15.9660 
Area 2 effect 0.3944 1.573 -0,8536 -2.098* 
•1 2 •• 2.0935 7.6S7** 3.6814 8.500** 
" 4 " 
-0.3049 -1.256 1.4921 3.977** 
^ ft  2.1054 8.036*^ 2.7107 6.373** 
.. 5 0.4938 1.640 4.4474 10.823** 
Feed grain base/cpld. 21.6951 20.952^^ 
Time 0.7487 12.151^^ 0.6239 8.681** 
Normal yld./exp. yId. 4.899 3.938^^ 10.0240 6.432** 
b 
Wghtd. min. "DPP' 4.1132 4.313** — —  
21-40# DIF x TPSR° 7.8414 21.139** 15.2584 27.369** 
41-50^6 DPF X TPSR 2.3547 13.470** 4.6817 16.682** 
Soybean net rev./ 
corn net rev, (per ac.) 4.3138 7.167** 5.490 5.595** 
Wghtd. hog price (t-1) -11.6600 .11.896** 
-13.0393 -8.157** 
p' 0.67 0.60 
s 1.8003 2.9420 
F-statistic 203.8** 229.8** 
dependent variables for the total diversion and eidditional diversion 
models axe percent of cropland diverted and percent of feed grain base 
diverted above the minimum respectively. There are 990 observations. 
Simple correlation coefficients are in Appendix D, Table D.lb. 
Weighted min. "DPP* » [(PSP x max. percent of base eligible for 
PSP) X "large farm index"") + (min. div. DFF x TPSR for corn). 
^Total price support rate is for corn. 
is corrected for tate and region effects. is 0.73 and 0.72 
before correcting for these effects. 
•Denotes significance at the 0.05 level. 
••Denotes significance at or above the 0.01 level. 
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with an additional weight for the "large farm index". The index for 
prevalence of large farms is taken from variable one in Table 6.3 
(large farm index = 1 - ac. in farms < 100 ac./acres in all farms). 
This index is used on price support payment to reflect the fact that 
it is more important to decisions on large farms. If the small farm 
option is exercised, then it is possible to divert the entire base 
for a diversion payment on all base acres. In this case no price 
support payment is payable without base acreage planted to feed grains. 
All other variables in Table 8.4 have been discussed in conjunction 
with their use in other models. The six areas are the same as those 
discussed for the I962 Feed Grain Study in Chapter VII. For the 
total diversion model only two area effects, three and five, are 
significant from the overall mean. Both areas are traditionally live­
stock producing areas (dairy in three. Northeast, and beef cattle in 
five, Southwest), but they have positive effects upon diversion of 2.09 
and 2.11 percent of the cropland respectively. Farmers in these areas 
may tend to participate more than in other areas because of high 
variability in feed grain yields, low intensity livestock enterprises 
as well as a relatively strong acceptance of the Program. Area four, 
the eastern livestock region, has the expected negative coefficient 
for the diversion model even though it is not significant. We expect 
the predominately livestock producing regions to have an average 
acreage diversion response below the overall average for Iowa. 
In the case of the additional diversion model, all area effects are 
significantly different from the overall mean. Area two (North 
Central cash-grain) has the negative sign just as was obtained in 
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additional diversion models for the 1962 data reported in Table 7.4. 
All other area effects except area four have the same direction of 
impact upon both total diversion and additional diversion. 
Feed grain base/cropland is highly significant in the diversion 
model just as it was in some of I962 cross section models and in the 
analysis of county effects from the covariate model. When feed grain 
base as a proportion of cropland increased by 10 percent then cropland 
diverted increased by 2.17 percent. However, in the additional diversion 
model this Vciriable had an unexpected negative coefficient and was 
excluded from the model. 
A time trend variable is highly significant in both total and 
suîditiorxal diversion models. In the diversion model we see that in 
each year, I96I-7O, there was increased diversion of 0,75 percent of 
the base each year. The ratio of normal corn yield to expected corn 
yield has the expected sign. This variable reflects profitability of 
participating in the Program and accepting payments based on the 
normal yield. 
In the total diversion model, Program payment variables are signif­
icant for each of the three levels of diversion; minimum (20 percent), 
21-40 percent, and 41-50 percent of the feed grain base. The total 
price support payment rate is used to weight the respective DPR. A 
minimum diversion payment variable is not considered in the additional 
diversion model since the model explains that part of the diversion 
above the minimum requirement. Since the payment variables are in 
terms of dollars we can state, for example, that an effective one 
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cent per bushel increase in the 21-40 percent diversion range would 
stimulate diversion by about 0.08 percent of the cropland.^ 
Remaining are two highly significant variables "soybeans to corn" 
net revenue per acre and weighted hog price of the previous year. Both 
of these variables were also significant in the covariate model reported 
in Table 8.1. Corn loan rate/4th qtr. corn price (t-1) and the soybean 
loan rate were also considered, but it did not prove to be significant. 
A variable analogous to the "weighted diversion payment" variable defined 
in footnote c of Table 8.3 is highly significant when substituted for 
the three diversion payment variables in Table 8.4. Three separate 
variables are reported in order to give an indication of the sepsirate 
effects of the payment rates. 
When the alternative dependent variables percent of feed grain 
base was considered for the total diversion model an = 0.61 was 
obtained with feed grain base/cropland significant but with a negative 
coefficient. However, for the additional diversion model the choice 
of dependent variable deflator did not greatly influence the overall 
significance of the regression. Feed grain base/cropland was positive 
and significant when additional diversion as a percent of cropland was 
dependent, but much less significant than for the total diversion 
model. Prices received index for all farm products (1957-59 = lOO) 
was considered as a deflator for the last five variables in Table 8.4, 
4his would be about 1.5 percent of the feed grain base on the 
averaige since the average of feed grain base/cropland is 0.50 for 
Iowa. 
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with the results remaining essentially the same as in the undeflated 
version. The predictive abilities of the total diversion model will 
be considered below. 
It is assumed for the pooled Iowa Counties models summarized in 
Table 8.4, (after adjustment with area effects, feed grain base/cropland 
and other weights) that the relationships between the dependent variable 
and the policy and price variables are the same from county to county. 
This assumption could be tested by specifying separate variables for 
each county or group of counties and comparing the sums of squares of 
the full with the reduced model summarized in Table 8.4. This will not 
be done in this study. 
We will now consider mixed data for the 48 States fitting pooled 
models for 15 States and five regions similar to those just presented 
for Iowa. However, total diversion models for some individual States 
and regions will be considered to give an indication of the independent 
variables and parameter estimates which are significcint in different 
States and regions. 
Models for Predicting Acreage Diversion: 
48 States 
Statistical results 
Total diversion ajid additional diversion models for the 48 States 
ajce summarized in Table 8.5. States with small (approx. < 2 mil. acres) 
feed grain bases are grouped into regions for the analysis of State 
data. All regional variables are constructed as weighted averages of 
the States in the region. Twelve State and region effects are significant 
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Table 8.5» Statistical summary of regression models for total and 
additional diversion for the 48 States (1961-70)^ 
Diversion Additional diversion 
Variable Coefficient t-value Coefficient t-value 
Overall mean 
-2.4369 —• -0.8098 
State or region effect; 
Kansas 0.9504 1.868* 0.6108 1.503 
Nebraska 3.0658 4.581** 1.9174 3.650** 
North Dakota 
-0.0229 -0.0553 -0.4015 -1.1703 
South Dakota 0.1040 0.2145 0.2752 0.7210 
Illinois 
-1.5083 -1.969b 0.2781 0.4782 
Indiana 0.9063 1.533 2.3493 5.275** 
Iowa 3.5544 3.047** 3.0859 3.295** 
Michigan 0.8668 1.963b 1.7661 5.089** 
Minnesota 2.0296 3.568** 1.7443 3.959** 
Missouri 3.6796 6.988** 3.5211 8.361** 
Ohio 0.1157 0.2380 1.4662 3.959** 
Wisconsin -0.0029 -0.006 1.1337 3.215** 
Oklahoma -0.0716 -0.176 0.3097 0.913 
Texas 1.7280 3.111** 1.8888 4.250** 
Northeast 
-1.5311 -3.674** -0.1045 -0.3084 
Southeast 2.5701 3.981** 3.3425 6.385** 
Delta -0.2841 -0.663 0.1538 0.437 
Northwest 
-1.3717 
-2.775** -0.1322 -3.218** 
Southwest -0.8178 -1.690b -0.1489 -0.371 
^Dependent variables for the diversion and additional diversion 
models are percent of cropland diverted and percent of cropland diverted 
above the minimum respectively. There are 200 observations. Simple 
correlation coefficients are in Appendix D, Table D.2b. 
^Denotes significance at the 0.10 level. 
**Denotes significance at or above the 0.01 level. 
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Table 8.5. (Continued) 
Diversion Additional diversion 
Variable Coefficient t-value Coefficient t-value 
Feed grain base/cplt?. 17.5420 12.048** 3.5015 2.981** 
Time 
Wghtd. (loan rate-
exp. price)® 
Wghtd. min. "DPF"<^ 
0.3825 
4.2473 
1.7435 
6.884** 
2.333* 
1.957* 
0.1626 7.325** 
21-40^ DPF X TPSR® 
41-50# DPF X TPSR 
Wghtd. livestock price 
(t-l)f 
2.8493 
0.8364 
-0.4100 
7.515** 
5.167** 
-2.287* 
3.1330 
0.8760 
-0.3404 
11.650** 
6.599** 
-2.237* 
pg 0. 77 0.51 
s 0.9026 0.7535 
F-statistic 92.4** 40.1** 
^Weighted /loan rate-expected price) • (large farm index) (cash 
grain index) Tl/total base [corn base 
(ave. corn loan - ave. corn price 1st 3 mo. of mkt. yr.)')f [analogous terms 
1965 corn loM rate 
for grain sorghum and barley"] 1 ; where each quantity is for the kth state 
or region. -1 
^Defined in footnote b of Table 8.4. 
®Total price support rate is for corn. 
Weighted livestock price (t-1) = (hog prod, wghts.) (annual ave. 
hog price) +(cattle prod, wghts.) (annual ave. steer and heifer price); 
where each quantity is for the kth State or region. 
is corrected for State and region effects. R® is 0.93 and O.83 
respectively before correcting for these effects. 
•Denotes significance at the O.O5 level. 
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at the 0.10 level or above for both models. State and region effects 
as a group were significant beyond the 0.01 level for both models (F = 
statistics were 21.4 and 20.4 respectively for the diversion and 
additional diversion models). Signs and significance of coefficients 
follow a similar pattern for both models. Indiana and Wisconsin are 
notable exceptions. Both have insignificant effects for the total 
diversion model but highly significant positive effects for the 
additional diversion model. 
Of the remaining variables in the models, five of them have 
specifications and interpretations similar to those for the pooled 
Iowa models (feed grain base/cropland, time and the three diversion 
payment variables). For these five variables, the order of magnitude 
of the coefficients and t-values are similar for the Iowa and the 
States and regions pooled models. 
Normal corn yield/expected corn yield was not considered in the 
States and regions analysis since it was not believed to be plausible 
to expect a meaningful difference between states. No soybean price or 
loan variable considered proved to be significant. A composite weighted 
livestock price variable proved to be significant with the hypothesized 
negative sign as opposed to the weighted hog price variable for Iowa. 
This result is not surprising given the importance of hogs in Iowa as 
opposed to the remaining States. However, it was expected that a hog 
price variable is more likely to have a significant relationship with 
diversion given the relative responsiveness of hog production to price 
çhangoç, 
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Weighted loan rate minus expected price for each of the feed 
grains (defined in footnote c, Table 8.5) is significant in the States 
and regions model• This variable is designed to reflect the varying 
importance of the three feed grains covered under the Program over the 
States and regions. Large farm and cash-grain farm index weights are 
included in order to reflect an assumed relatively greater importance 
of the loan provision for large and cash-grain farms. The "loan-price" 
variable is not included for the additional diversion model because it 
is not assumed to be important for the additional diversion decision. 
Interpretation of the "loan-price" variable has not been previously 
discussed. Its overall influence is that if the weighted price 
differences increase by 10 percent of the I965 loan rate then diversion 
increases by 0.42 percent of the cropland. Due to its comprehensive 
formulation a simplified situation must be assumed to clarify its 
influence. Assume a State where there is a base for only one feed 
grain, e.g., corn. The total cropland is five million acres, cash-
grain and large farm indices are 0.6 and O.9 respectively and the I965 
corn loan rate is $1.05. If the loan rate increases by 10 cents over 
the average of the first three months of the marketing season (e.g., 
Oct., Nov. and Dec. of t-1 for corn in the Corn Belt) then we have an 
increase of 0.04-2473 (5 million acres x X 0.6 x 0.9) = 10,921 
acres in diverted acres because of the increase of the loan rate over 
the expected price for corn. 
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Results for alternative specifications 
Deflating the policy and price variables, as in the case of the 
Iowa model, left the overall significance of the regression and the 
relative significance of the individual coefficients essentially 
unchanged.^ When deflating diverted acres with feed grain base as an 
alternative, an = 0.77 (uncorrected for state and region effects) 
was obtained. Feed grain base/cropland was not included, but the 
national soybean loan rate had a positive and significant relationship. 
In order to gain additional information on the importance of choice 
of deflators, diverted acres were regressed upon the set of independent 
variables for the diversion model in Table 8.5 plus the feed grain base 
acreage in one case and the cropland acreage in another (see Appendix D, 
Table D,3 for results). Both fits adjusted for sums of squares due to 
cropland or feed grain base have = 0.95 (unadjusted for state and 
2 
region effects). Further adjusting for the sums of squares due to 
states and regions gives R^ = 0.53 a-nd 0.55 respectively for the models 
with feed grain base as an independent variable and cropland as an 
independent variable. These findings cast doubt on the higher overall 
significance of regression obtained by using cropland as deflator for 
the dependent variable in lieu of the 1 -J grain base deflator. 
^Level of significance for the weighted livestock price (t-1) 
was reduced to the 0.10 level while the significance of other deflated 
variables increased slightly. 
2 In both of the alternative specifications, the minimum diversion 
payment variable is not significant at 0.10 level. 
175 
The analysis of the data for 15 States and five regions is similar 
to the Miller and Hargrove study (50) reviewed in Chapter III. Three 
of the variables for the diversion model in Table 8.5 ("loan-price" and 
the 21-40% and 4l-5(% diversion) are similar to those specified by Miller 
and Hargrove. All of these variables were significant in the Miller 
and Hargrove model. The "loan-price" variable differs in that this 
study uses the crop loan rate and the expected price is an average of 
the first three months of the market year for the respective crop and 
State or region. Alternatively, Miller and Hargrove take the 
difference between the total price support rates and the January I5 
prices of each feed grain for the United States. 
Miller and Hargrove reported a "maximum proportion of base eligible 
for diversion" variable = (maximum proportion of base eligible for 
diversion payments) (large farm index) + (1 - large farm index) as 
significant. A similar variable was specified for consideration, along 
with the variables in Table 8.5 but did not prove to be significant. 
In fact, the analogous variables reported by Miller and Hargrove as 
significant in their national pooled model were considered for the 
data set analyzed in this study (with diverted acres/total base as the 
dependent variable). Time trend, "loan-price", 21-40^ and 41-50# 
payment rates are all highly significant, but the maximum diversion 
variable is not significant while = 0.75 unadjusted for State and 
region effects (Appendix D, Table D.4). 
They also considered a minimum DPF x TPSR variable in an initial 
part of their study but removed it from the analysis because of 
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intercorrelation with the time trend variable. However, as indicated 
in footnote b of Table 8.4, a PSP component is included in the weighted 
minimum DPP variable, This variable is significant in both the Iowa 
Counties and States and regions total diversion models along with time 
trend. Intercorrelation between time trend and the weighted minimum 
DPF Is also very high,-0.90,while in comparison time and the "21-40^" 
and "41-50^" variables have simple correlation coefficients of only 
-0.21 and O.3I respectively. 
Two alternative variables based on Feed Grain Program provisions 
similar to those used by Houck and Ryan (35) are considered. They 
were previously discussed for a model explaining year effects in Table 
8.3 and are considered as alternatives for the "loan-price" and three 
diversion payment variables specified for the diversion model in Table 
8.5. Unlike Houck and Ryan's variable, "effective" price support is 
defined as (corn loan rate) x (1 - max. % of base for diversion). 
The weighted div. payt. variable is defined in footnote c of Table 8.3. 
Both of these variables are highly significant. Also time, 
weighted livestock price (t-1), national soybean loan rate, and "weighted 
maximum diversion" were significant (Appendix D, Table D.4). With the 
dependent variable deflated by feed grain base for this alternative fit 
R^ " 0.75 unadjusted for State and region effects. Overall significance 
is comparable to that obtained for the "Miller-Hargrove" alternative and 
for the alternative to the diversion model reported in Table 8.5 with 
the dependent variable deflated by feed grain base - 0.77. 
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On the "basis of the alternative results obtained, we may be able to 
specify a useful predictive model for diverted acreage from several 
possible combinations of explanatory variables. Models for the total 
diversion reported in Tables 8.U and 8.5 will be considered in the 
balance of this study for validation over the sample data, for predictions 
and for considerations of the autocorrelation problem. These models 
contain what are believed to be the most important Program provisions 
with estimates of their separate but joint effects. 
State and Region Models for Diversion (I96I-7O) 
Results for total diversion models for individual states and 
regions discussed above and additional "regions" consisting of two or 
more states are presented in Table 8.6. These results are intended to 
complement the findings of the national pooled model presented in Table 
8.5. With the results in Table 8.6, we have an indication of the 
relative importance of the independent variables considered in this 
study in the various States and regions. 
Only 10 observations are available for Iowa, Colorado and the five 
regions (Northeast, Southeast, Delta, Northwest and Southwest) whose 
data are a weighted aggregate of the states included. North Central, 
Northern Great Plains and Oklahoma-Texas consist of eight, four and 
two observations respectively in each year (80, 40 and 20 observations 
respectively in total). States with similar crop production patterns 
were pooled into the three additional regions to reduce the amount of 
analysis necessary in presenting these models. Iowa is in the North 
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Table 8.6. Statistical summary of State and region diversion models 
(1961-70)% 
Variable Iowa 
North 
Central 
N.G. 
Plains® Northeast Southeast 
Intercept 10.628 I7.I32 
Feed grain 
base/cpld. 
Coefficient 
t~value —— —— 
Time 
Coefficient O.5I7 
t-value 3.769** 
Loan-exp. price 
Coefficient 
t-value 
21-40# DPF X TPSP 
Coefficient 14.935 
t-value 7.795** 
4I-5O& DPF X TPSP 
Coefficient 5«525 
t-value 6.133** 
Wghtd. div. payt. 
Coefficient 
t-value 
Max. % of base 
for div. 
Coefficient 
t-value 
23.954 
2.922** 
10.318 
6.066** 
1.614 
2.246* 
-2.539 
19.049 
9.556** 
9.827 11.649 
4.256 
4.927** 
1.955 
5.170** 
1.020 
16.256** 
17.107 
8.418** 
2.014 
8.210** 
33.155 
4.047** 
s 
F 
0.94 
1.148 
44.4** 
0,89 
2.129 
54.3** 
0 = 93 
0.964 
73.3** 
0.97 
0.505 
132.6** 
0.88 
1.980 
33.8** 
^Dependent variables are acres diverted as a percent of feed grain 
base except Northern Great Plains, Okla.-Tex., and the Delta where acres 
diverted is a percent of the cropland. 
%orth Central State effects are 111. = -5.267I, Ind. = -I.9, Iowa 
= 11.8631, Minn. = I.96I9, Mo. = 9.6200, Ohio = -4.1711 and Wise. = 
3.5007. Iowa is significant at the O.O5 level and Mo., Ohio and Wise, are 
significant at 0.01 level. The Mich, mean response is the intercept. 
Wghtd. livestock price (t-1) has a coefficient of -3.0098 and is 
significant at the 0.01 level. 
^Northern Great Plains State effects are Nebr. » I.7I83, N.D. -
-O.I6OB and S.D. - -0.5972. Nebr. is significant at the 0.01 
Slgnlfïcancë level. Thp K'anSta.R mon.n -ros-nnnc:» -1 « +V>O -î n + oT*no-n+, . 
**Denotes significance at or above the 0.01 level. 
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Table 8.6. (Continued) 
Variable Delta^ 
Okla.-
Tex.® Northwest^ Colorado Southwest^ 
Intercept 17.097 -2.292 14.996 1.828 10.854 
Feed grain 
base/cpld. 
Coefficient — —  14.362 — —  —  —  
t-value — —  2.277* —  —  — —  
Time 
Coefficient 0.214 0.339 0.303 2.507 
t-value 3.030** 4.238** 3.189* 6.823** — —  
Loan-exp. price 
Coefficient — —  ——' — —  19.170^ —  —  
t-value —— — —  — —  2.338" 
21-40% DPF X TPSP 
Coefficient 2.646 — • —  — —  — w 18.081 
t-value 1.489 —  —  — —  —  —  5.846** 
41-50?g DPF X TPSP 
Coefficient 2.562 WW 1.999 —  —  — —  
t-value 2.837* — —  2.661* — — — —  
Wghtd. div. payt. 
Coefficient — —  12.876 —  —  59.170 — —  
t-value — —  5.220** 5.185** — —  
Max. % of base 
for div. 
Coefficient -•17.309 — — 16.112 —  —  
t-value 
-2.626 — —  3.802 —  —  — —  
0.48 0.89 0.97 0.87 0.78 
s 0.367 O.8O5 0.814 2.550 2.101 
F 2.665 40.0** 83.3** 20.4** 17.1** 
^Soybean price 4th qtr. (t-1) was also significant at the 0.05 level 
with coef. " -4.1614. 
®Texas effect = 1.816? is significant at the 0.10 level. 
, barley program (zero-one) variable has a coef. - -17.3093 and is 
significant at the 0.01 level. 
^Also included is a barley program (zero-one) variable has a coef, = 
-2.7374. 
^Denotes significance at the 0.10 level. 
*Denotes significance at the 0.0S level. 
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for comparison with those from the pooled Iowa Counties and the national 
pooled States ajid regions models, Colorado is not pooled into a region 
because its cropping differs from that of surrounding states. 
Examination of Table 8.6 indicates that for most States and regions, 
there are fewer significant independent variables than for the pooled 
models reported in Tables 8.4 and 8.5. Just as in the case of analysis 
of year effects, the shortage of degrees of freedom alone in most of 
these models will reduce the chances of obtaining significant results. 
A cropland deflator for the dependent variable is chosen when a 
lower is obtained than for the feed grain base deflator. Differences 
in results for alternative deflators with the individual State and 
region models indicate that in some States and regions the cropland 
deflated dependent variable gives a higher overall significance of 
regression than the feed grain base deflator. We have an indication of 
which regions account for the performance of the cropland deflator. 
The weighted diversion payment variable is presented in some of the 
models; however, two of the components of this variable "21-409&" and 
"41-50%" payment rates will usually prove significant when specified 
separately.^ 
Miller and Hargrove (50, p. 20) report results from analysis of 
similar data for their "final State models". Errors (s) and R^'s are 
of a similar magnitude; howeveg signs and magnitudes of intercepts and 
other coefficients differ substantially in some cases. For example the 
\'he min. div. payment component of the weighted div. pmt. variable 
in these models does not include a PSP component leaving the variable as 
specified in the nouck and Hyan study (33)* 
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corresponding intercept (constant) for Iowa is -53-82 in the Miller and 
Hargrove model compared to 10.63 in Table 8.6 and the coefficient on the 
"21-409S" payment rate is 67.82 for Miller and Hargrove compared to 14.93 
for this study. These differences may be expected given the differences 
in variable specification ajid adjustments. For example, Miller and 
Hargrove indicate no "PSP adjustment" in the "2l-4(%" and "41-50^" 
variables. These adjustments are expected to have a significant impact 
in short series. 
Miller and Hargrove obtained few significant variables for the 
Arkansas, Louisiana and Mississippi models (R^'s were 0.46, 0.14, 0.78 
respectively). These states constitute the Delta region in the present 
study. Similar results were obtained in this study. Significant 
results were obtained for the Delta only when combinations of variables 
were considered. Thus little confidence should be placed in the results 
reported for the Delta in Table 8.6. 
Similar difficulty was encountered in fitting a model to the data 
for the Northwest region. In this case, a "barley variable", coded as 
"1" when barley was included in the Feed Grain Program and "0" when it 
was not, proved to be highly significant. Its inclusion permitted 
significant results to be obtained for other independent variables. 
The barley variable (see footnote f. Table 8.6) has a negative 
coefficient because of the percent of total base diverted is less when 
barley is in the Program than when barley is not in the Program (and the 
total feed grain base consists only of corn and grain sorghum). A barley 
variable adjustment also contributed to obtaining significant results in 
the Southwest. 
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Examination of Residuals for Selected Models 
Autocorrelation of errors 
In Chapter V the problem of autocorrelation of errors was discussed 
as it relates to the assumption of the linear regression model (uj^ pair-
wise uncorrelated). The Durbin and Watson d and the Theil and Nagar 
transformation of d will be considered for selected time series and mixed 
data models• Also, an estimate of the first order serial correlation, 
is calculated for Iowa and States ajid regions mixed models. 
After the appropriate ordering of residuals, required for mixed 
models, the Durbin and Watson d'sare calculated for the pooled Iowa 
Counties and States and regions total diversion models. These models 
are reported in Tables 8.4 and 8.5 respectively. The Theil and 
Nagar y (a transformation of d) and a one percent significance point 
are reported below. 
Theil and Nagar 
Mixed 1^ Sign. a 
model d y. point P+ bias t-value 
States and regions 1.592 -5«033 1.973 0.220 3*089 
Iowa Counties 0.60? -22.262 1.879 0.798 30.$48 
Number of observations and explanatory variables for both models 
exceed what Eire available in significance point tables. The Theil and 
Nagar results indicate that the hypothesis of random errors must be 
rejected for both models. Autocorrelation appears to be much more 
serious in the Iowa Counties mixed model. 
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Results from the least squares estimation, of p adjusted for the 
approximate bias are above. This test accounts for the approximate 
bias in the p of (-) 1/n-l with n equal to 10, the number of years in 
the series. The t-tests for States and regions and Iowa Counties have 
178 and 890 degrees of freedom respectively. Both t-values are highly 
significant, but the Iowa Counties model appears to have a much higher 
serial correlation than the State and region model. 
Despite the presence of autocorrelation,the regression coefficients 
are still unbiased. However, underestimation of standard errors of 
coefficients by the least squares formulae when autocorrelation is 
present gives inflated t-values. Restraint must be exercised in 
interpreting the level of significance obtained for t-values especially 
for the Iowa Counties model. Even though significant serial correlation 
has been identified in both models, they may still give reliable predictions. 
A Durbin and Watson d of 2.^53 was calculated for the Iowa time 
series model reported in Table 8.6. Since there are no significant 
points tabled for only 10 observations, we cannot compare this d directly. 
It appears sufficiently large in comparison to the 1,97 tabled for four 
explanatory variables and I5 observations (14, p. 672) to allow 
acceptance of the hypothesis of no autocorrelation. 
Examination of plots 
plots were exarined for the States and regions total diversion 
model reported in Table 8.5. A plot of residuals on time did not reveal 
a trend suggesting autocorrelation. Since there are only 10 years 
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in which to plot,limited reliance should be placed in this test. 
The test does suggest that serial correlation is not severe. 
An additional plot of residuals against predicted values for the 
model indicated no apparent pattern. This suggests an adequately 
specified model and homogeneity of variances. A plot of normalized 
residuals revealed no evidence to negate the assumed normal 
distribution of residuals for the States and regions model. 
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CHAPTER IX. DIVERTED ACREAGE PREDICTION AND COMPARISON 
OF SELECTED MODEIB FOR PROGRAM PLANNING 
Introduction 
An important objective of this study is to identify models which 
provide reliable estimates of diverted acreage. Although various State 
and regional estimates may be useful in program planningjemphasis in 
this study is placed upon obtaining a model or models for reliable 
estimates for the United States. The purpose of the following discussion 
is to compare estimates from selected models in order to get an indication 
of their predictive ability. 
Model estimates are compared with observed diverted acres over the 
sample observations. Alternative levels of data aggregation (county 
versus state) and alternative assumptions about model specification 
are examined briefly by comparing estimates for Iowa diversion. 
Estimates for Iowa are obtained from the pooled States and regions 
model, the pooled Iowa Counties model and the Iowa time series model. 
Validation and Comparison of Models Over 
the Sample Period (I96I-7O) 
Actual diverted acres for the 48 States and the summed estimates 
from the States and regions model are presented in Table 9*1 and 
Figure 9«1» From Table 9«1 we can compare the estimates from the pooled 
States and regions model with the actual diverted acres by examining the 
ratio of the estimated to the actual diversion. The largest error of 
an estimate is five percent. A large drop in diversion in I967 is 
predicted as well as other predictions for the 1961-70 period. 
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Table 9.1. Comparison of estimated and actual diverted acres for the 
48 States with the States and regions model (I96I-70) 
1961 1962 1963 1964 
Year 
1965 1966 1967 1968 1969 1970 
Actual div. 
(10,000 ac.) 2573 2827 2447 3243 3471 3470 2029 3241 3906 3741 
Est. div. 
(10,000 ac.) 2509 2873 2573 3311 3395 3288 1984 3379 3840 3855 
Est./act. 0.97 1.02 1.05 1.02 0.98 0.95 0.98 1.02 0.98 1.03 
Overall, performance of the States ajid regions model is believed to be 
acceptable. Figure 9«1 gives a graphic illustration of the closeness 
of the estimates to the actual diversion. 
An additional test of the performance of the States and region 
model was carried out by regressing the full 200 (20 States and regions 
in each o± 10 years) estimates upon the corresponding observed values. 
The ability of the model to predict is indicated by the closeness of 
the simple regression coefficient and the intercept to one and zero re­
spectively. For this model, b^ = O.933 and b^ = O.OO5. Both the re­
gression coefficient and the intercept are near the ideal values. 
In Table 9«2 and Figure 9»2 a comparison of actual diversion for 
Iowa and estimated diversion for three alternative models is presented. 
From this information we can assess the relative predictive ability of 
three alternative models presented in Chapter VIII. The State and 
regions model estimates for Iowa are compared with the estimates for 
the Iowa time series and pooled Iowa Counties models. The Iowa 
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Figure 9.1, United States annual diverted acres; actual and States 
and regions model estimates, 1961-70 
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Table 9*2. Comparison of diverted acres estimates for Iowa from 
alternative models (I96I-7O) 
• Model 
Iowa Iowa States & reg. 
time series Counties Iowa 
Actual Est. Est./ Est. Est./ Est. Est./ 
Year div. div. act. div. act. div. act. 
(1000 ac.) (1000 ac . )  (1000 ac.) (1000 ac.) 
1961 2784 2828 1.02 2778 1.00 2994 1.08 
1962 3095 2924 0.94 3041 0.98 3079 0.99 
1963 2399 2484 1.03 2432 1.01 2846 1.19 
1964 3558 3492 0.98 3409 0.96 3273 0.92 
1965 3459 3450 1.00 3520 1.02 3343 0.97 
1966 3329 3609 1.08 3464 1.04 3206 0.96 
1967 1959 1941 0.99 1924 0.98 2575 1.31 
1968 3721 3682 0.99 3649 0.98 3467 0.93 
1969 3888 3745 0.96 3834 0.99 3548 0.91 
1970 3590 3630 1.01 3630 1.01 3452 0.96 
Counties model has the lowest maximum percent error, four percent in 
1964 and 1966, of the three sets of estimates. Maximum percent error 
is eight percent for the Iowa Counties and 31 percent for the States 
and regions model estimates for Iowa. Figure 9«2 graphically depicts 
the estimates of the three models relative to each other and the actual 
Iowa diversion. 
Since the Iowa Counties model is based upon 990 observations (99 
counties over 10 years), we expect this model to have the most accurate 
estimates. However, estimates from the Iowa time series model are near 
those of the Iowa Counties model especially after I966. States and 
regions estimates for Iowa have an error of over five percent in six 
of the ten years in the series with the error in I967 being very high 
at 31 percent. 
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models, 1961-70 
190 
Predictions for 1970 and 1971 with Selected Models 
When auiequate data are available, it is often possible to test the 
predictive ability of a model by confronting it with "new" data. The 
"new" data are sample data that are not used in obtaining the parameter 
estimates of the prediction equation. Because there are only ten years 
of data available for this study, all the data are used in the analysis. 
As an importajit alternative to the above procedure, once final models 
were obtained, the 1970 data were "dropped" in order to find parameter 
estimates for the final model with only the I96I-69 data. 
This procedure was followed for the Iowa time series, Iowa Counties 
and States and regions models. Except for the Iowa time series model, 
the coefficients for the I96I-69 models are of similar magnitude and 
significance compared to those for the I96I-7O models.^ Table 9«3 shows 
estimates from the three alternative models for 1970 using coefficients 
Table 9*3' Diverted acreage predictions for Iowa for 1970 and 1971 
Model 
Iowa Iowa States & reg. 
time series Counties Iowa 
Actual Est. Est./ Est. Est./ Est. Est./ 
Year div. div. act. div. act. div. act. 
(1000 ac.) (lOOO ac.) (1000 ac.) (1000 ac.) 
1970 3590 3509 0.98 3695 1.03 3410 0.95, 
1971 2493 2216 0.89 — 2939 1.18^ 
^Estimate based upon final sign-up (I23b). 
^he 1971 performance is not directly comparable to the model estimates 
because of changes in the 1971 Program as compared to the I96I-7O Program. 
When the I96I-69 regression is attempted for the final Iowa time 
series model in Table 8.6, mathematical difficulties are encountered 
and no solution is obtained. Adding two additional nonsignificant 
variables to the model permitted a solution. 
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from regressions on I96I-69 data. Errors of two percent and three percent 
respectively for the Iowa time series and Iowa Counties are small and 
similar. Again, the error for the Iowa estimate from the States and 
regions model is relatively high, at five percent. This predictive 
test suggests that the models compared may give reliable predictions 
within the same range of values for the explanatory variables that were 
considered in the sample period. 
Two estimates for 1971 are also given in Table 9-2 for diverted 
acres in Iowa. Since the Feed Grain Program for 1971 has more flexi­
bility in the provisions compared to the I96I-7O Programs (37)1 the 
estimates for 1971 may not compare favorably with the actual diverted 
acres. For example, in 1971 participating farmers (with 20 percent of 
the feed grain base "set aside") were allowed to plant feed grains on 
acreage not previously considered as part of the feed grain base. 
Further, no small farmer option is in effect in 1971. The only direct 
payment is the price support payment for minimum diversion. 
Estimates for the 48 States were calculated for 1970 and 1971 with 
the States and regions model in a manner similar to those for Iowa 
above. A 1970 estimate of 39.4 million acres, from the I96I-69 re­
gression, compares favorably with the actual diversion of 37«4 million. 
However, the prediction for 1971 is 25»8 million acres which is higher 
than expected from this model given there are no additional diversion 
payments in the 1971 Program. Since the 1971 corn loan and price 
K^inal sign-up reports give anticipated diversion for 1971 as 
IH.7 million acres. 
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support payment rates of $1.05 and $0.32 respectively are similar to 
that of 1967, a prediction somewhat closer to the I9.6 million actual 
diversion of I967 are expected. Of course, the positive influence of 
the time trend coefficient tends to increase the prediction over that of 
196? despite changes in other Program variables. 
Implications for Program Planning 
It is suggested in Chapter I that more precise knowledge about 
farmer response to past Programs is useful in Program evaluation ajid 
planning. Information on models and their relative predictive ability 
presented in this chapter add to this need for knowledge. These 
models measure the joint influence of Program variables upon the level 
of acreage diversion. Individual coefficients and the overall ability 
of various Program provisions and prices, along with adjustments for 
areas and trend to explain farmer response,are valuable guides for 
evaluating similar programs in the future. 
Both the Iowa time series and the pooled Iowa Counties models' 
prediction are the sample period with average errors of 2.6^ and 2.0# 
respectively. Since the Iowa estimates obtained from the States and 
regions model for the sample period have éui average error of 9«^» the 
parameter estimates obtained in the two Iowa models are much more 
reliable for Iowa predictions than those from the States and regions 
model. 
It may be questionable, based on the information obtained in this 
study, whether the collection of county data is merited for obtaining 
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diverted acreage predictions. Obtaining and analyzing data on each county 
are much more costly than simply analyzing the aggregate performance 
for a state. Of course, the additional cost of obtaining and analyzing 
data must be weighted against the value of more precise predictions. 
While the States and regions model has a high average error (as 
well as errors up to 3I percent) in predicting diversion for Iowa, we 
see from Table 9«1 that the average error for estimates for the 48 States 
is only 2.8 percent. If estimates are desired for aggregate Feed Grain 
Program performance, the pooled States and regions model appears to be a 
reliable estimating equation. Thus, on the basis of these findings, the 
model selected for Program planning depends upon whether an estimate is 
desired for a State or the 48 States. 
For further application of the models discussed in this chapter, 
it is advisable to add each year of new Program experience and obtain 
new parameter estimates on the basis of this additional data. Such a 
practice is a necessity when only a few years (e.g., ten years for this 
study) of data are available. Additional data may be safely added to a 
series under study only when the data generating mechanism has not been 
substantially modified. This presents a particular problem in view of 
the flexible provisions added to the Agricultural Act of 1970 (37). When 
the Program under the 1970 Act is administered with provisions strikingly 
different from those in the I96I-7O period, it is doubtful that this data 
should be added to the I96I-7O series. If the 1970 Act is administered 
in the future with provisions similar to those of the I96I-7O Program, 
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then it may be appropriate to add this data to the I96I-7O data for 
further analysis. 
In specific, the models presented in this chapter may provide a 
useful supplementary tool or alternative estimating framework to the 
national linear programming model used by the Economic Research Service 
of the United States Department of Agriculture. Schaller in I968 
reported that an early version of a national LP model had an average 
error of 11 percent for estimating feed grain diversion for 1962-64 
(57, p. 42). The overall 2.8 percent error (3.0 percent for 1962-64) 
for the States and regions model compares quite favorably to the LP 
model performance. 
Estimating equations for diversion have application as behavioral 
relationships within simulation models, A diversion response equation 
could be incorporated with production and market relationships in a 
simulation in order to study the impact of changes in Program provisions 
upon Program costs, feed grain stocks and net farm income (64, 82). 
Results of this chapter may be most useful in the highly flexible frame­
work of a simulation model. However, a behavioral regression model 
based upon historical data is vulnerable to changes in the Program 
decision environment of the farmer. 
195 
CHAPTER X. SUMMARY AND CONCLUDING REMARKS 
Summary 
Both cross section, time series and mixed (a cross section at uni­
formly spaced points in time) data are analyzed in this study in order 
to clarify the importance of numerous variables in explaining or pre­
dicting acreage diversion under the Feed Grain Program. Data from 
the 1962 Feed Grain Survey of the Corn Belt with observations on 1449 
farms are assembled and analyzed. Multi-variate models are speci­
fied for predicting participation and acreage diversion with parameter 
estimates obtained by ordinary least squares and maximum likelihood 
techniques. These estimation techniques are found to give similar 
parameter estimates for models including like sets of explanatory 
variables. Discriminatory analysis is also employed for a model which 
predicts participation status. An additional diversion model is 
estimated to complement the discriminatory function as well as an 
equation for predicting total acreage diversion. 
Two mixed data sets are assembled from 10 years of observations 
(1961-70) on the 99 counties in Iowa and the 48 States to obtain pre­
diction models for diverted acres. A covariance analysis technique 
is employed for the Iowa Counties data to obtain parameter estimates 
for variables with variation by years and counties separate from and 
simultaneous with estimates for county and year effects. In two 
separate equations, covariates of counties and years respectively are 
specified for explaining these effects. 
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Iowa Counties and the 48 States data are analyzed in multiple 
regression models with each model having a set of parameter estimates 
assumed to be common over all observational units. Time series models 
are also fitted for selected States and regions with only 10 observa­
tions, 1961-70• Comparisons axe made for the predictive ability of the 
alternative mixed and time series models for Iowa over the I96I-7O 
period. 
Numerous variables or factors hypothesized to influence the Feed 
Grain Program decision are discussed in Chapter IV and summarized in 
Table 4.1. Several variables are shown to have a significant in­
fluence upon acreage diversion. Variables primarily characterizing the 
farm and operator are considered in the analyses of the I962 Feed Grain 
Program study data. Feed grain base/cropland, type of farm, hours 
worked off the farm and I96I participation all show significant positive 
influence in participation and diversion models. Grain consuming animal 
units per acre of cropland, feed grain base size and the ratio of 
cropland on croplease to farmland are significant in two more models 
with the negative relationships with participation or diversion. 
The cropland on croplease per farmland acre is hypothesized to 
have a positive influence, but this hypothesis is not supported by the 
data. Farm acres/sample average farm acres, an indication of relative 
farm size, has a negative influence of significance only in the Corn 
Belt additional diversion model. While only area two of the area 
effects for Iowa (see Figure 7.2) is significantly different from the 
overall mean. mevArml of the 16 multi-county areas specified for the Corn 
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Belt (see Figure 6.1) differ significantly from the overall mean. 
Analysis of the mixed or time series data is necessary to measure 
the influence upon acreage diversion of those variables which have 
variation from year to year. With zero-one variables included to adjust 
for the influence of counties and years, the variables having a signifi­
cant influence upon total diversion with signs of coefficients are: 
(1) expected corn yield (three year moving average),positive; (2) normal 
corn yield/expected corn yield, positive; (3) ratio of soybean to corn 
net revenue (per acre), positive; and (4) the weighted price of hogs 
in year t-1, negative. 
Of the several variables in Table 6.3 hypothesized to vary by 
county, only five explain a significant part of the variation in the 
county effects coefficients from the covariate model for total diver­
sion. The significant explanatory variables with signs of coefficients 
areI (1) acres in farms of<100 acres/acres in all farms, negative; 
(2) "Tenants only"/all commercial operators, negative; (3) cropland 
harvested/farmland, positive; (4) proportion of corn sold as grain, 
positive; and (5) feed grain base/cropland. As in the analysis of the 
1962 cross section data, a variable which reflects the prevalence of 
tenancy, (2), has an unexpected negative influence. 
An analysis of year effects from the Iowa total diversion model 
could be expected to yield only a few significant variables since there 
are only nine year effects. However, in one model 93 percent of the 
variation in year effects was explained by two diversion payment rate 
variables nith the expscteu positive signs. In a second model explanatory 
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variables all with a positive influence are: a weighted composite of 
diversion payment rates, maximum percent of base eligible for diversion 
payment and the national soybean loan rate for year t-1. These variables 
explained 98 percent of the variation in the year effects. 
In order to obtain a single equation for predicting acreage di­
version for Iowa, the county data are pooled. Those variables signif­
icant in each of the three models for the covariance analysis approach 
are considered as explanatory variables along with a time trend variable 
with the county and year zero-one variables removed. Seventy-three 
percent of the variation in percent of cropland diverted is explained 
by (with signs of coefficients); (l) feed grain base/cropland, positive; 
(2) time, positive; (3) normal corn yield/expected corn yield, positive; 
(4) three diversion payment rates, all positive; (5) soybean net revenue/ 
corn net revenue (per acre), positive; and (6) weighted hog price year 
t-1, negative. All of the variables have the hypothesized signs. 
Mixed States data are also considered in a pooled model with I5 
States and five regions as observations in each of 10 years. Vari­
ables (1) and (2) and the combination in (4) listed above for the Iowa 
Counties model were also significant with a positive influence in the 
States and regions total diversion model. A weighted livestock price 
for year t-1 is found to be significant with a negative influence in 
place of a similar variable for hog price in the Iowa model. In addi­
tion, a weighted variable for difference in loan rate and expected 
price for corn, barley and grain sorghum is significant with a positive 
influence in the States and regions model. Twelve of the 20 zero-one 
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variables specified to measure state and region are significantly 
different from the overall mean at or above the 0.10 level. The full 
set of variables explain 93 percent of the variation in total diver­
sion. 
Additional diversion models are fitted for both the pooled counties 
and States and regions models with results similar to those for the total 
diversion models. Variables assumed to explain primarily minimum diver­
sion ("loan-price" variable and a minimum diversion payment rate) are 
not included in the additional diversion models. 
Total diversion models are fitted for ten individual States and 
regions, three of the regions, North Central, Northern Great Plains 
and Oklahoma-Texas being pooled States data. Various combinations of 
the independent variables significant in the pooled States and regions 
model are significant in these models. Maximum percent of base eligible 
for diversion payment (Delta and Northwest) and a zero-one variable for 
the presence of barley in the Program (Northwest and Southwest) are also 
significant. The W^'s range from 0.97 (Northeast) to 0.48 (Delta). 
An important objective of this study is identification of predic­
tive models. Discriminant functions for participation in Iowa and the 
Corn Belt specified for the I962 Feed Grain study data predict the 
correct status for 84 and 82 percent of the sample observations re­
spectively. When the discriminant function and additional diversion 
function are combined for estimating total diversion for the Iowa 
sample observations, there is a 4.5 percent error on the average com­
pared to actual diversion. However, a single equation model for total 
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diversion in Iowa has an error of only 2.5 percent when predicting 
over the sample observations. 
The estimating ability of the selected pooled and time series models 
is considered over the I96I-7O sample period. In a comparison of pre­
dictions from the States and regions model with the actual diverted acres 
for the 48 States, the average error is 2.8 percent. Average percent of 
errors when estimating Iowa diversion for three alternative models is: 
2.6 percent Iowa time series; I.9 percent Iowa Counties; and 9.4 percent 
States and regions. When 1970 estimates were obtained for the saune 
three models with fits on the I96I-Ô9 data the errors were two, three 
and five percent. 
Conclusions 
Several of the variables hypothesized to have an important in­
fluence upon the acreage diversion decision of the Feed Grain Program 
are significant in the regression models specified in this study. Major 
Program provisions consisting of diversion payment rates, loan rates, 
price support payment, maximum percent of base eligible for diversion 
payment, and normal yield are all significant in explaining variation in 
acreage diversion in one or more models. Of these variables, payment 
rates for diverting 21-40 percent and 41-50 percent of the feed grain 
base are shown to be the most important of the major Program provisions 
for explaining diversion from I96I-7O. Regression coefficients for the 
minimum diversion payment rate axe less significant thaji for the addi­
tional diversion payment rates. Estimates from the models specified in 
this study are expected to be less reliable when there are no payment 
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provisions for above minimum diversion. 
Economic variables other than Program provisions have an important 
influence upon acreage diversion. Soybean price or loan rate and net 
income from soybeans relative to corn are significant in selected models. 
Livestock prices are also important in the Program decision and have the 
hypothesized negative influence in some of the diversion models. 
Feed grain base/cropland has an important theoretical influence upon 
the farmer's Program decision. This variable is significant in cross 
section, time series and mixed models. 
Some of the characteristics of farms and farm operators considered 
in this study are believed to have little influence upon the acreage diver­
sion decision. From the results of the analysis of the I962 Feed Grain 
study data and the county effects from the Iowa covariate model, there 
is little evidence to support the hypothesized influence of age, educa­
tion, part-retirement and part-time farms and location of residence. 
It is proposed in this study that a single equation may serve as 
well as a two equation approach for predicting acreage diversion for 
individual farms. A comparison of the predictive ability of a single 
equation to that of a discriminant function and an additional, diversion 
equation supports this position. 
This study proposes that reliable prediction equations can be ob­
tained from regression analysis of mixed and time series data. Evidence 
from the analysis of ten years of data for the Iowa counties and the 48 
States supports the contention of this study. Comparative estimates for 
diVcxSion in Iowâ fïûm Uiié mudexs indicate tn&t the 
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pooled Iowa County model yields an averaige error of estimate which is 
over seven percent less than for estimates for Iowa from the pooled States 
and regions model. Estimates for the 48 States from the States and 
regions model are believed to be reliable within the range of the 
experience of the I96I-7O Feed Grain Program. 
Limitations 
The primary products of this study, prediction equations, may be 
used in confidence only as long as the prevailing historical structure 
continues to exist. This is a standard qualification of regression 
models. For prediction of future diversion response, it must be true 
that those variables that characterize the decision environment for the 
farmer remain constant unless their change is accounted for in the 
prediction equation. Further, predictions can be mauJe with confidence 
only for alternative values of the independent variables that are 
within the range of the sample observations. These limitations must be 
considered when considering application of the models of this study for 
planning under the Agricultural Act of 1970. The 1970 Act permits 
variations in the decision environment that did not occur during the 
1961-70 period. 
Only ten years of data are available for fitting the prediction 
equations presented in this study. This may be considered as too few 
years for a multi-variate regression analysis. This problem is a 
serious constraint if only time series data are considered for I96I-7O. 
Mixed data are considered in order to obtain additional observations. 
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Autocorrelation is often a problem in time series analysis. Its 
presence was substantiated in the pooled Iowa Counties model and to a 
lesser extent in the States and regions model. Autocorrelation of 
errors may yield inflated t-values for parameter estimates and erroneous­
ly suggest that significant relationships exist. Finding the appropriate 
tramsformation of the data to remove autocorrelation may be a difficult 
problem. 
Both yield and price expectation models must be assumed for the 
Program decision. Farmers formulate expectations in many different ways. 
Expectation models implied by the variables analyzed in this study are 
of a naive variety (simple average of past values). These simple models 
are assumed to hold, on the average, for the purposes of this study. 
Other models may be more appropriate. 
Recommended Research ajid Concluding Remarks 
It appears that further study should be given the autocorrelation 
problem especially for the county level data. Alternative data trans­
formations should be considered such as first differences or the utiliza­
tion of the serial correlation estimate,^, to adjust the observed vari­
ables according to procedures outlined by Johnston (41, p. 186). Once the 
data have been adjusted for autocorrelation of errors, we can expect a 
more reliable indication of the true levels of significance for parameter 
estimates. 
Additional consideration should be given to the possibility of ob­
taining the "ideal" data referred to in Chapter VI. A cross section of 
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farmers over several years is highly preferable to the cross section sur­
vey data such as the I962 Feed Grain Program Study data. With observa­
tions at different points in time, we may obtain an accurate indication of 
the response of individual farmers under alternative Program provisions. 
We must have observations over time, in order to measure the individual 
farmer's response to the strategic Program variables. Cross section sur­
veys alone will not yield this information. 
The farmer's diversion response could be related to Program variables 
as well as other variables considered in this study. A model fitted to 
this primary mixed data should provide a very reliable prediction equa­
tion if an adequate sample is available. This information might be ob­
tained indirectly from the ASGS county office records and from farm man­
agement records. A random sample of commercial farmers, with information 
coming directly from the farmer, would be preferable. 
Research needs will determine the ultimate importance of obtaining 
data of the type just described. If a microsimulation model for use 
in investigating the impact of alternative levels of Program provisions 
is desired, then farm level mixed data are very desirable. If only 
aggregate relationships are to be considered, abstracting from individual 
fcLcmer behavior, then future research should focus upon the State, region 
and county data analyzed in this study. Further study of the decision 
making process may improve the explanation of the findings of this 
study and provide refinements in the prediction of the diversion re­
sponse . 
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APPENDIX A. DATA ON VARIABLES FROM THE 1962 
FEED GRAIN PROGRAM STUDY i IOWA 
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Table A.la. Means and standard deviations for variables from the I962 
Peed Grain Program 1 Iowa®" 
No. Variable Unit or code Mean Standard 
deviation 
1 1961 Program 1 = participant 
0 « nonparticipant 
0.59 0.49 
2 1962 Program I I  I I  0.58 0.49 
3 Total ac. div. 1962/ 
feed grain base 
Percent^ 0.21 0.22 
4 Total ac.div. I962/ 
cpld. 
Percent^ 0.11 0.12 
5 Act. yld./normal 
yld. 
Percent^ 1.20 0.24 
6 Feed grain base/ 
cpld. 
Percent^ 0.50 0.16 
7 Peed grain base 
size index 
0 if base < 25 ac. 
1 if base > 25 ac. 
0.88 0.32 
8 Enrolled in Con­
servation Reserve 
Program 
1 = yes 
0 « no 
0.06 0.23 
9 Type of farm 1 » cash crop 
0 = cash crop and 
livestock 
-1 = other 
-2 " livestock 
—1.26 1.20 
LO Farm ac./sample Percent^ 1.0 0.59 
ave. farm ac. 
Observations for these variables are in Table A.lb. Observations 
on the full Corn Belt sample may be obtained from the author. 
^Those ratio variables reported in percent were multiplied by 100. 
Table A.la. (Continued) 
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No. Variable Unit or code Mean Standard 
deviation 
11 Cpld. on croplease/ 
farmland 
Percent^ 0.24 0.35 
12 Soybean yId. bu./ac. 27.0 6.0 
13 GGAU/cpld. GCAU/cpld.ac. 0.74 0.61 
14 Age Years 46.0 12.7 
15 Off-farm work I962 Hours 249 627 
TABLI: A.lb. LIST OF DATA ON VARIABLES FROM THE 1962 FEED GRAIN PROGRAM STUDY: IOWA 
VARIABLE 
OBS- 1 2 3 4 5 6 8 9 10 11 12 13 14 15 
1 0 0 0 0 120 43 0 301 0 22 1.3 43 1560 
2 1 1 44 21 107 48 0 66 0 21 0.7 64 0 
3 1 1 33 12 80 36 0 68 0 15 0.2 56 0 
4 1 1 37 16 83 42 0 179 0 16 0.1 63 0 
5 0 0 0 0 135 22 0 81 0 27 0.5 40 0 
6 0 0 0 0 153 42 0 211 24 30 1.0 61 0 
7 1 1 40 12 121 31 0 99 0 24 0.8 32 0 
8 0 0 0 0 114 22 0 68 0 24 2.1 27 0 
9 0 0 0 0 122 24 0 67 0 25 0.8 40 0 
10 0 0 0 0 92 21 0 146 0 18 0.6 73 0 
11 1 0 0 0 115 50 1 124 0 23 0.3 49 720 
12 1 0 0 0 123 28 0 84 0 24 0.4 38 0 
13 0 0 0 0 58 27 0 51 0 12 0.8 44 0 
14 0 0 0 0 109 37 0 107 44 25 1.0 43 0 
15 1 0 0 0 123 25 0 68 0 24 0.3 33 0 
16 0 0 0 0 122 39 0 137 0 26 0.4 58 0 
17 0 0 0 0 132 33 1 109 0 26 1.4 40 897 
18 0 0 0 0 95 34 0 17 0 19 0.7 63 0 
19 0 0 0 0 91 34 0 71 38 19 0.8 41 0 
20 1 I 33 8 130 24 0 189 0 26 0.9 45 0 
21 1 1 36 14 147 40 0 114 0 30 0.9 50 0 
22 0 0 0 0 97 28 0 99 4 20 1.1 49 0 
23 0 0 0 0 164 21 0 170 0 34 0.9 28 1170 
24 0 0 0 0 102 23 1 224 0 21 0.5 27 0 
25 1 1 66 66 150 100 0 1 17 0 24 0.0 78 0 
26 0 1 100 29 120 29 1 1 17 0 24 0. 1 44 2080 
27 1 1 39 19 116 49 0 109 21 23 0.6 33 0 
28 0 0 0 0 126 31 0 64 0 25 0.6 46 0 
TABLE A.lb. (CONTINUED) 
OBS. 1 2 3 4 5 6 
29 1 1 40 20 146 50 
30 l 0 0 0 111 33 
31 1 1 21 11 138 53 
32 1 1 28 23 150 83 
33 1 1 40 24 119 60 
34 1 1 30 15 98 51 
35 I 1 34 20 122 58 
36 1 1 30 13 98 42 
37 1 1 41 20 151 48 
38 1 1 20 8 111 43 
39 1 1 36 25 123 70 
40 0 0 0 0 79 36 
41 1 1 48 29 74 60 
42 0 0 0 0 60 40 
43 0 0 0 0 56 40 
44 1 1 32 18 131 56 
45 0 0 0 0 96 58 
46 1 1 30 16 126 55 
47 1 1 20 12 134 61 
48 0 0 0 0 107 51 
49 1 1 37 27 136 74 
50 0 0 0 0 119 40 
51 0 0 0 0 113 52 
52 1 0 0 0 87 46 
53 1 1 22 16 142 72 
54 1 1 21 7 116 35 
55 1 1 21 7 115 32 
56 1 1 86 23 123 27 
VARIABLE 
8 9 10 11 12 13 14 15 
0 87 0 29 0.7 65 0 
0 47 0 21 1.4 28 897 
0 113 0 26 0.6 54 0 
0 1 91 0 27 0.9 29 0 
0 91 0 20 0.7 46 0 
0 148 47 19 0.1 64 0 
0 1 189 60 23 0.3 52 0 
0 203 21 19 0.4 46 0 
0 86 0 30 0.5 37 520 
0 68 0 23 0.7 48 0 
0 1 146 0 26 0.2 54 0 
0 103 0 15 0.8 40 0 
0 1 51 0 15 0.0 62 300 
0 168 0 12 0.5 62 0 
0 51 95 11 0.3 26 0 
0 93 0 25 0.7 26 0 
0 22 0 17 0.6 42 0 
0 103 0 24 1.7 45 0 
0 86 21 26 0.7 51 0 
0 86 92 21 1.5 22 897 
0 X 254 41 23 0.0 34 0 
0 121 89 23 0.4 27 240 
0 146 79 22 0.5 39 630 
0 86 0 16 0.4 63 0 
I 51 0 24 1.5 26 0 
0 86 80 21 0.6 30 480 
0 51 0 23 0.2 53 0 
0 1 51 0 24 0.0 61 0 
TABLE A.lb. (CONTINUED) 
DBS. 12 3 4 5 
57 1 1 39 25 117 
58 1 1 40 18 95 
59 1 1 11 6 71 
60 1 1 20 12 116 
61 1 1 34 25 140 
62 1 1 40 27 133 
63 I 1 9 4 128 
64 1 1 19 9 114 
65 0 0 0 0 103 
66 0 1 28 17 121 
67 1 0 0 0 120 
68 1 1 21 11 103 
69 1 1 21 12 119 
70 0 0 0 0 122 
71 0 0 0 0 96 
72 1 1 21 8 145 
73 0 0 0 0 90 
74 1 I 32 15 150 
75 1 1 8 5 139 
76 1 1 20 9 111 
77 1 1 38 18 142 
78 1 1 32 16 126 
79 1 1 21 11 122 
80 1 1 20 11 93 
81 1 1 21 8 111 
82 1 1 40 28 123 
83 1 1 27 11 131 
84 1 1 20 10 107 
6 
63 
45 
59 
63 
73 
66 
52 
49 
60 
62 
50 
51 
59 
48 
44 
39 
56 
48 
71 
46 
47 
51 
54 
55 
40 
71 
42 
54 
VARIABLE 
8 9 10 11 12 13 14 15 
0 1 291 0 22 0.1 22 0 
0 86 0 18 0.4 58 0 
0 1 118 92 17 0.2 39 0 
0 51 0 26 0.9 64 0 
0 103 0 30 0.3 61 0 
0 1 58 0 30 0.1 60 0 
0 137 89 29 0.4 58 0 
0 215 97 26 0.3 49 0 
0 58 54 23 0.4 61 0 
0 103 34 23 0.2 34 0 
0 1 11 0 24 0.0 39 3000 
0 128 0 22 0.5 53 0 
0 239 69 28 0.6 33 0 
0 1 19 100 26 0.0 20 3672 
0 168 91 24 0.2 56 0 
0 1 43 96 31 0.0 23 2028 
0 103 0 22 1.3 34 0 
0 1 229 55 36 0.0 60 0 
0 314 18 33 0.9 39 0 
0 158 87 22 0.2 47 0 
0 1 127 88 30 0.3 38 0 
0 68 0 30 1.5 49 416 
0 88 80 29 1.0 35 0 
0 1 87 96 22 0.0 66 0 
0 1 68 93 26 0.0 51 0 
0 1 96 0 29 0.0 66 0 
0 1 172 65 31 0.0 40 0 
0 137 0 27 0.6 25 78 
TABLE A.lb. (CONTINUED) 
OBS. 1 2 3 4 5 6 7 
85 1 1 20 10 98 53 
86 1 1 20 16 142 78 
87 1 1 21 9 112 43 
88 1 I 20 8 92 42 
89 0 0 0 114 56 
90 1 1 32 16 141 50 
91 1 1 20 9 142 47 
92 1 1 41 22 177 53 
93 1 1 21 10 134 49 
94 0 0 0 0 117 62 
95 0 0 0 0 111 51 
96 0 1 54 21 131 39 
97 0 0 0 0 131 47 
98 0 1 48 24 140 50 
99 0 0 0 0 108 20 
100 0 0 0 0 166 47 
101 1 1 39 22 142 56 
102 1 0 0 0 142 52 
103 1 1 45 26 134 57 
104 0 1 34 19 131 56 
105 1 1 26 16 119 64 
106 0 0 0 0 89 40 
107 0 0 0 0 143 72 
108 0 0 0 0 157 38 
109 1 1 40 20 129 50 
110 1 1 40 27 157 66 
111 0 0 0 0 114 IFE 
112 0 0 0 0 200 19 
VARIABLE 
8 9 10 11 12 13 14 15 
0 63 93 23 0.4 62 195 
0 1 68 0 34 0.9 54 0 
0 1 275 98 27 0.0 56 0 
0 137 0 19 0.1 54 0 
0 86 0 24 1.2 50 0 
0 103 0 29 1.3 30 0 
0 103 0 31 0.6 56 0 
0 I 172 58 38 0.3 45 0 
0 129 0 29 0.7 34 0 
0 94 88 22 0.7 50 0 
1 1 86 60 20 0.2 48 0 
0 68 0 26 1.7 40 400 
0 94 85 26 1.0 34 0 
0 68 0 27 1,4 39 0 
0 137 48 21 0.5 47 0 
0 86 0 34 0,8 55 0 
1 133 0 31 0,8 37 0 
0 155 0 31 1.6 33 0 
1 68 86 29 1.3 37 49 
0 159 0 27 0.8 44 0 
0 1 86 79 26 0. 1 57 360 
0 68 50 20 1.0 39 0 
1 122 0 22 2.6 45 0 
0 68 0 29 0.5 50 0 
0 61 0 24 0.3 59 0 
0 17? 0 29 0.9 55 0 
0 1^ 0 19 0.4 41 2060 
0 79 0 31 0. A 66 0 
TABLE A.It. (CONTINUED) 
ORS. 1 2 3 
113 0 0 0 
114 0 0 0 
115 0 0 0 
116 1 0 0 
117 1 1 13 
118 1 1 40 
119 1 1 25 
120 1 0 0 
121 0 0 0 
122 0 0 0 
123 0 1 40 
124 0 0 0 
125 0 0 0 
126 0 0 0 
127 1 1 16 
128 1 1 33 
129 1 1 31 
130 1 0 0 
131 1 1 21 
132 1 1 20 
133 1 1 20 
134 1 1 22 
135 1 0 0 
136 1 1 39 
137 1 0 0 
138 1 1 39 
139 0 0 0 
140 1 1 39 
151 133 0 
116 40 1 
124 48 1 
157 50 1 
110 61 1 
149 68 1 
137 78 1 
107 52 1 
115 60 1 
80 56 1 
80 69 1 
120 58 1 
102 56 1 
113 51 1 
100 64 1 
120 99 1 
133 65 1 
107 31 0 
lis 73 1 
102 61 1 
118 42 1 
141 84 1 
106 45 1 
127 69 1 
137 51 1 
136 100 1 
137 57 1 
140 49 1 
4 
0 
0 
0 
0 
8 
27 
19 
0 
0 
0 
27 
0 
0 
0 
1 0  
33 
2 0  
0 
15 
1 2  
8 
1 8  
0 
27 
0 
39 
0 
19 
V A R I A B L E  
8 9 10 11 12 13 14 15 
0 40 0 19 0,7 51 2000 
0 68 0 24 0.8 51 0 
0 68 92 24 0.1 63 0 
0 112 0 31 1.1 42 0 
0 137 92 21 2.1 36 0 
0 1 193 42 33 0.0 36 0 
0 68 0 31 1.8 36 0 
0 51 0 23 1.0 68 0 
0 56 0 26 0.6 74 80 
0 34 0 16 0.7 70 0 
0 1 68 87 16 0.1 27 0 
0 68 0 30 2.0 56 0 
0 60 0 26 1.3 26 0 
0 68 0 27 0.7 57 0 
0 125 0 26 0.5 35 0 
0 137 9=; 31 2.2 31 0 
0 36 0 33 1.4 65 0 
0 23 0 27 0.3 52 720 
1 94 51 30 1.6 48 0 
0 172 0 23 1.2 27 0 
0 6^ 0 28 1.0 52 150 
0 0 103 0 27 0.4 S2 0 
0 0 86 0 26 1.7 30 0 
0 0 86 0 30 0.3 53 0 
0 -1 250 0 26 0.3 59 0 
0 1 109 0 31 0.2 44 792 
0 -1 68 0 26 0.9 52 0 
0 1 110 93 30 0.0 27 144 
TABL'? A.lb. (CONTINUED) 
OBS. 1 2 3 4 5 6 7 
141 1 0 0 0 103 54 1 
142 1 1 39 22 112 57 1 
143 1 0 0 0 no 58 1 
144 0 1 37 20 104 53 1 
149 0 0 0 0 94 50 1 
146 0 0 0 0 97 62 1 
147 0 1 20 8 114 41 1 
148 0 1 23 12 111 53 1 
149 0 0 0 0 71 31 1 
150 0 0 0 0 95 38 1 
151 0 0 0 0 89 32 1 
152 1 1 25 9 166 39 1 
153 0 0 0 0 100 ^3 1 
154 0 0 0 0 114 34 1 
155 0 1 38 16 136 42 1 
156 0 0 0 0 117 32 0 
157 1 1 40 11 76 29 0 
158 0 0 0 0 101 23 0 
159 0 0 0 0 95 28 0 
160 0 0 0 0 109 43 0 
161 0 0 0 0 151 6 0 
16 2 0 0 0 0 101 34 1 
163 0 0 0 0 128 40 1 
164 0 0 0 0 114 36 1 
165 0 0 0 0 111 55 1 
166 1 0 0 0 197 29 1 
167 0 1 21 9 130 43 1 
168 1 0 0 0 142 33 1 
V A R I A B L E  
8 9 10 11 12 13 14 15 
0 0 34 0 19 0.7 24 1440 
0 1 103 0 23 0.1 55 0 
0 303 0 30 0.8 61 0 
0 106 0 25 0.6 44 240 
0 68 89 21 0.9 26 90 
0 51 0 23 1.1 46 0 
0 120 93 26 0.6 36 0 
0 206 82 26 0.3 28 0 
0 68 0 17 0.6 60 0 
0 68 0 20 0.7 38 2000 
0 94 0 20 1.4 43 135 
0 94 0 38 0.9 36 0 
0 68 0 24 0.8 50 897 
0 86 0 27 1.3 31 0 
0 50 0 31 1.0 38 1250 
0 42 0 25 3.1 30 0 
0 34 0 15 1.0 62 0 
0 68 0 25 1.0 62 0 
0 63 0 24 1.2 6 6 0 
0 34 9 24 2.3 52 2000 
0 63 0 34 1.3 63 0 
0 84 17 25 1.1 56 0 
0 1 45 100 31 0.0 18 897 
0 111 0 27 1.0 39 0 
0 105 16 27 0.9 38 0 
0 67 0 iV7 0.3 43 1664 
0 109 21 32 1.4 38 0 
0 51 0 34 0.7 43 0 
TABLE A.lb. (CONTINUED) 
OBS. 1 2 3 4 5 
169 1 1 26 11 136 
170 1 0 0 0 95 
171 0 0 0 0 129 
172 0 0 0 0 164 
173 1 1 41 25 107 
174 0 0 0 0 132 
175 0 0 0 0 132 
176 1 0 0 0 171 
177 1 0 0 0 63 
178 1 1 38 15 1^5 
179 0 0 0 0 109 
180 0 1 30 22 101 
181 1 1 20 8 101 
182 1 1 20 15 115 
183 0 0 0 90 
18^ 1 1 20 11 105 
185 1 1 35 22 109 
186 1 1 23 11 102 
187 1 1 22 14 111 
188 1 1 20 11 118 
189 1 1 30 19 125 
190 1 1 19 7 135 
191 1 1 40 2 5 126 
192 1 1 20 10 125 
193 1 1 26 15 95 
194 1 1 34 21 93 
195 1 1 40 24 123 
196 1 1 21 11 131 
6 
44 
34 
2 2  
49 
60 
14 
19 
30 
23 
39 
40 
71 
41 
75 
54 
53 
62 
51 
66 
54 
63 
40 
62 
52 
59 
6 1  
6 1  
52 
VARIABLE 
8 9 10 11 12 13 14 15 
0 51 0 34 1.8 51 0 
0 51 0 24 1.3 63 0 
0 81 0 34 0.7 53 0 
0 94 0 41 1.3 51 0 
0 68 0 26 1.9 51 468 
0 103 0 22 1.6 49 0 
0 73 0 32 0.7 60 0 
0 34 0 43 0.9 63 0 
0 68 0 15 0.5 23 663 
0 94 21 36 1.6 38 0 
0 68 0 27 1.1 49 260 
0 1 36 0 21 0.0 75 0 
0 110 93 24 0.5 61 0 
0 141 0 28 0.4 30 0 
0 103 16 21 0.5 50 0 
0 51 0 28 1.2 56 0 
0 137 0 27 1.3 45 0 
0 103 92 24 0,3 53 0 
0 1 155 59 30 0.5 38 0 
0 1 175 95 31 0.0 50 0 
0 81 55 31 1.4 31 0 
0 86 95 37 0.3 55 0 
0 1 130 25 33 0.3 41 920 
0 1 86 84 33 0.2 24 260 
0 89 72 29 2.0 34 0 
0 118 0 23 0.9 54 0 
0 135 0 31 0.5 52 0 
1 256 94 35 0.6 42 60 
TABLE A.lb. (CONTINUED) 
DBS. 1 2 3 4 5 
197 1 1 20 8 113 
198 1 1 41 26 118 
199 1 1 20 15 134 
200 1 1 21 12 117 
201 1 0 0 0 105 
202 0 0 0 96 
203 1 1 20 10 137 
204 1 1 35 25 100 
205 1 1 26 13 173 
206 0 0 0 65 
207 1 1 20 9 131 
208 1 1 20 12 129 
209 1 1 20 8 105 
210 1 1 39 22 100 
211 1 1 27 17 145 
212 1 1 38 20 111 
213 1 1 40 23 90 
214 1 0 0 0 191 
215 0 0 0 129 
216 1 0 0 0 126 
217 1 1 19 9 137 
21S 1 1 27 13 129 
219 1 1 32 19 89 
220 1 1 26 18 114 
221 1 1 39 21 147 
222 1 1 20 7 110 
223 0 0 0 0 129 
224 1 1 39 29 125 
6 
44 
6 2  
77 
58 
57 
68 
50 
70 
52 
20 
48 
59 
44 
57 
63 
53 
58 
68 
99 
77 
45 
47 
59 
71 
55 
39 
46 
75 
VARIABLE 
8 9 10 11 12 13 14 15 
0 1 137 94 29 0.5 33 0 
0 1 68 47 29 0.2 50 100 
0 68 0 34 2.8 32 200 
0 137 46 29 0,4 42 0 
0 137 0 28 0.6 68 0 
0 103 0 25 2.0 55 0 
0 1 43 0 33 0.3 68 0 
0 69 0 26 0.1 46 2106 
0 224 0 44 0.4 25 0 
0 34 0 14 0.1 80 0 
0 1 68 97 35 0.0 31 897 
0 51 0 35 1.1 58 0 
0 1 86 90 28 0.2 41 0 
0 86 0 30 0.6 56 2750 
0 103 95 37 0.9 39 0 
0 68 0 28 1.2 42 2000 
0 1 68 0 22 0.0 64 0 
0 172 72 45 1.6 48 0 
0 51 85 24 0.9 24 0 
0 53 0 27 1.3 52 0 
0 1 82 0 29 1.1 41 156 
0 1 218 31 25 0.5 31 0 
0 68 0 16 0.8 49 0 
0 103 66 23 0.8 48 0 
0 1 172 78 28 0.4 40 0 
1 1 120 86 21 0.0 46 0 
0 34 0 25 1.4 23 50 
0 0 215 0 22 0.1 33 0 
TABLE A. lb (CONTINUED) 
OBS. 1 2 3 4 5 6 
225 1 1 20 7 108 35 
226 1 1 100 41 165 41 
227 1 1 68 21 148 31 
228 1 1 26 15 94 57 
229 1 1 27 13 146 48 
230 1 1 39 23 92 59 
231 0 0 0 148 31 
232 1 1 23 16 88 68 
233 1 1 20 10 135 53 
234 1 1 22 11 101 52 
235 1 1 35 20 142 55 
236 1 1 19 11 101 59 
237 1 1 20 9 135 44 
238 0 0 0 138 60 
239 1 1 38 23 135 61 
240 1 20 7 91 37 
241 1 1 71 43 93 60 
242 1 1 23 14 126 60 
243 0 0 0 140 64 
244 1 1 41 19 112 46 
245 1 1 21 14 127 68 
246 1 39 16 103 42 
247 0 0 0 100 51 
248 1 1 21 12 128 60 
249 0 0 0 109 27 
250 1 1 19 9 126 49 
251 1 1 15 7 123 50 
252 0 0 0 0 71 50 
V A R I A B L E  
8 9 10 11 12 13 14 15 
0 0 213 0 20 0.0 45 0 
0 1 18 0 25 0. 1 58 1408 
0 69 0 22 0.8 41 2295 
0 137 0 21 0.5 36 0 
0 155 0 29 1.6 38 0 
0 105 0 15 0.3 55 0 
0 34 0 22 1.1 41 1920 
0 1 120 90 17 0.0 43 80 
0 1 68 91 25 0.6 24 0 
0 1 68 96 19 0.0 26 0 
0 1 105 97 25 0.1 34 0 
0 1 109 95 19 0.0 33 240 
0 1 137 94 25 0.0 59 0 
0 98 0 33 0.6 33 0 
0 172 0 36 0.2 53 0 
0 1 68 90 26 0.1 47 0 
0 34 0 24 0.3 43 2352 
0 1 50 0 33 0.0 58 0 
0 24 0 31 1.4 63 448 
0 35 0 27 1.1 50 320 
0 94 59 32 0.9 58 45 
0 60 0 27 1.1 49 0 
0 94 81 22 0. 1 36 0 
0 1 68 0 34 0.9 59 0 
0 28 0 27 2.0 73 0 
0 1 465 0 31 0.3 40 0 
0 107 63 27 0. 1 44 0 
1 126 15 17 0.9 38 15 
TABLI? A.lb. (CONTINUED) 
OBS. 1 2 3 4 5 6 
253 0 0 0 0 140 52 
254 0 1 100 67 121 67 
255 1 1 29 13 128 47 
256 0 0 0 0 102 43 
257 1 1 40 22 120 56 
258 1 0 0 0 126 47 
259 0 0 0 0 125 33 
260 1 0 0 0 133 44 
261 1 1 39 23 106 59 
262 1 1 32 13 123 40 
263 0 0 0 0 123 44 
264 1 1 39 37 78 93 
265 0 0 0 0 119 89 
266 0 1 41 19 115 46 
267 0 1 22 10 150 48 
268 0 0 0 0 135 48 
269 0 0 0 0 78 42 
270 0 0 0 0 150 38 
271 0 0 0 0 137 51 
272 0 1 20 5 113 25 
273 0 0 0 0 113 45 
2 74 0 0 0 0 141 44 
275 0 0 0 0 112 48 
276 0 0 0 0 103 38 
277 0 0 0 0 116 52 
278 0 0 0 0 105 42 
279 0 1 50 21 136 43 
280 0 0 0 0 144 45 
VARIABLE 
8 9 10 11 12 13 14 15 
0 91 0 31 0.4 79 0 
0 1 17 0 27 0.0 39 2080 
0 172 0 34 1.6 40 0 
0 77 0 27 1.2 44 0 
0 110 27 32 1.0 44 160 
0 47 89 33 0.8 35 240 
0 34 0 27 0.7 60 0 
0 68 0 33 1.3 43 0 
0 116 0 27 0.5 55 0 
0 215 82 31 0.3 50 0 
0 172 58 29 0.6 41 0 
0 1 103 0 17 0. 1 53 26 
0 68 0 28 1.6 58 0 
0 84 0 26 0.5 57 0 
0 86 0 34 0.5 40 320 
0 86 0 31 1.0 52 0 
0 94 0 18 0.6 35 156 
0 86 56 27 2.1 44 0 
0 103 0 33 1.4 52 0 
0 93 0 28 0.4 51 0 
0 51 0 23 1.7 46 0 
0 51 0 37 2.2 44 0 
0 68 0 31 2.1 41 0 
0 68 0 25 1.9 32 0 
0 86 0 28 1.1 23 0 
0 51 95 28 0.0 40 0 
0 68 0 28 0.2 55 2080 
0 38 0 33 1.1 28 1600 
TABLE A.lb. (CONTINUED) 
DBS. 1 2 3 u 5 
281 1 1 39 20 112 
282 1 1 43 27 117 
283 1 1 38 16 129 
284 0 0 0 0 123 
285 0 0 0 0 121 
286 0 1 50 26 134 
287 0 1 29 15 124 
288 0 0 0 0 79 
289 1 1 20 9 135 
290 0 1 39 20 100 
291 1 0 0 0 108 
292 0 1 37 19 143 
293 1 1 36 15 116 
294 1 1 33 17 129 
295 0 0 0 0 89 
296 0 0 0 0 155 
297 0 1 40 18 119 
298 0 0 0 0 172 
299 1 1 43 24 109 
300 0 0 0 0 139 
301 1 1 30 14 126 
302 0 0 0 0 184 
303 1 1 32 16 169 
304 0 0 0 0 129 
305 1 1 13 9 134 
306 1 1 30 13 111 
6 
51 
64 
41 
60 
49 
52 
52 
32 
49 
52 
6 1  
51 
43 
52 
58 
38 
44 
42 
55 
42 
46 
22  
51 
85 
67 
44 
V A R I A B L E  
8 9 10 11 12 13 14 15 
0 142 0 27 1.3 41 0 
0 77 0 25 1.8 32 240 
1 163 0 31 1.2 33 0 
0 103 0 31 1.3 28 0 
0 68 0 25 0.6 36 0 
0 1 69 0 28 0.0 36 0 
0 63 74 24 1.0 32 0 
0 103 57 15 0.0 29 0 
1 68 0 31 0.9 64 0 
0 86 96 22 0.6 35 0 
0 86 0 25 1.2 36 0 
0 112 0 29 0.5 40 0 
0 103 0 28 1.7 25 0 
0 91 0 31 1.9 61 0 
0 68 0 18 0.9 36 400 
0 103 0 33 0.6 43 0 
I 133 54 25 0.7 30 0 
0 106 0 37 1.0 41 0 
0 68 0 26 0.5 24 0 
0 104 90 32 0.7 68 0 
0 68 0 32 0.5 52 0 
0 34 0 45 0.1 65 0 
0 43 0 39 0.3 64 0 
0 7 70 31 2.6 37 2080 
0 0 158 75 29 0.1 28 336 
0 -1 50 0 33 0.2 65 0 
TABLf- A.lb. (CONTINUED) 
OBS. 2 3 
307 1 100 
308 0 0 
309 1 20 
310 1 40 
311 0 0 
312 0 0 
313 1 40 
314 0 0 
315 1 20 
316 0 0 
317 1 83 
318 1 23 
319 1 39 
320 0 0 
321 1 17 
322 1 33 
323 1 40 
324 1 36 
325 1 62 
326 1 40 
327 0 0 
328 1 38 
329 0 0 
330 1 32 
331 1 41 
332 1 42 
333 1 40 
334 1 40 
335 1 31 
336 0 0 
125 100 0 
115 39 1 
140 48 1 
133 50 1 
145 42 1 
106 32 1 
121 35 1 
163 38 1 
146 48 1 
115 62 0 
100 64 1 
116 57 1 
124 50 1 
140 43 1 
138 40 1 
123 47 1 
104 54 1 
111 40 1 
123 42 1 
111 82  1  
131 43 1 
115 61 1 
140 71 1 
118 75 1 
101 45 1 
117 69 1 
105 53 1 
92 64 1 
125 51 1 
139 25 0 
4 
100 
0 
9 
2 0  
0 
0 
14 
0 
9 
0 
54 
13 
19 
0 
6 
1 6  
2 1  
14 
26 
33 
0 
23 
0 
24 
19 
29 
21 
25 
16 
0 
VARIABLE 
8 9 10 11 12 13 14 15 
0 1 3 0 29 0.0 58 288 
0 0 80 40 30 0.1 67 0 
0 0 103 0 37 0.6 35 0 
0 0 85 0 32 0.2 37 120 
0 100 0 33 1.0 26 0 
0 54 0 32 0.8 50 0 
0 120 0 36 0.0 43 0 
0 86 0 39 0.8 44 0 
0 99 0 39 1.1 62 160 
0 34 0 25 1,6 53 0 
0 1 21 0 23 0.1 36 2080 
0 100 69 28 0.3 56 0 
0 194 0 30 0.7 57 0 
0 114 86 37 1.4 50 0 
0 72 0 34 0.3 36 2080 
0 155 30 30 0.4 43 0 
0 96 83 25 1.2 22 0 
0 129 80 27 0.7 45 0 
1 146 87 31 0.5 38 0 
0 1 68 73 26 0.1 27 800 
1 51 0 3^ 3.2 46 0 
0 73 5 27 0.3 53 0 
0 1 73 100 33 0.0 53 0 
0 88 74 26 0.6 31 0 
0 51 0 25 1.5 51 0 
0 148 24 34 0.6 39 0 
0 181 0 27 0.7 41 0 
0 148 0 24 0.4 29 0 
0 0 168 72 31 0.4 34 0 
0 1 2 0 26 0.0 65 0 
TABLE A.It. (CONTINUED) 
DBS. 1 2 3 4 5 
337 1 1 100 21 102 
338 1 1 28 12 89 
339 1 0 0 0 137 
340 0 0 0 0 111 
341 1 1 11 6 137 
342 1 1 41 22 97 
343 0 0 0 0 65 
344 0 0 0 0 115 
345 1 1 39 18 114 
346 1 1 23 16 87 
347 1 1 43 27 72 
348 1 1 100 44 102 
349 1 0 0 0 98 
350 0 0 0 0 125 
351 1 1 23 8 144 
352 0 1 37 16 140 
353 1 1 41 38 133 
354 1 1 77 29 117 
355 1 0 0 0 104 
356 1 1 41 29 91 
357 1 1 15 9 145 
358 1 1 70 30 201 
359 1 1 37 14 100 
360 1 1 21 7 125 
361 1 1 43 35 77 
362 0 0 0 0 125 
363 1 1 65 28 122 
364 1 0 0 0 134 
6 
2 1  
42 
56 
42 
59 
54 
60 
53 
45 
69 
64 
44 
51 
40 
34 
45 
93 
38 
40 
70 
61 
43 
38 
34 
80 
36 
43 
30 
VARIABLE 
8 9 10 11 12 13 14 15 
0 1 34 0 26 0.0 70 0 
0 0 48 0 22 0.7 35 0 
1 105 94 31 1.7 46 0 
0 58 88 27 1.4 38 0 
0 1 150 44 33 0.9 44 0 
0 1 67 0 29 0.1 70 0 
0 68 0 17 0.3 46 0 
0 103 62 30 1.1 49 0 
0 206 0 34 0.9 55 0 
0 155 87 21 0.6 24 0 
1 68 85 17 0.5 35 0 
0 17 0 26 0.9 43 1560 
0 86 87 25 0.6 55 0 
0 51 0 34 2.0 58 720 
0 145 21 36 0.2 57 0 
0 125 58 32 0.0 42 2860 
0 135 55 27 0.4 46 0 
0 67 0 27 0. 1 54 0 
0 101 0 24 0.3 64 0 
0 194 40 19 0.6 57 0 
0 0 370 41 35 0.5 58 0 
0 0 34 0 42 1.3 31 2080 
0 0 133 0 22 0.2 51 42 
1 1 58 0 29 0.1 75 0 
0 187 42 16 0.3 38 0 
0 25 0 29 1.6 73 0 
0 1 94 0 27 0.0 60 0 
0 155 25 31 0.6 50 0 
TABLE A.lb. (CONTINUED) 
OBS. 1 2 
365 0 0 
366 0 0 
367 1 0 
368 0 0 
369 1 1 
370 0 1 
371 1 0 
372 1 1 
373 0 0 
374 1 1 
375 0 0 
376 1 1 
377 1 0 
378 1 1 
379 0 0 
380 1 1 
381 0 0 
382 1 1 
383 0 0 
384 0 0 
385 1 1 
386 0 0 
387 0 0 
388 0 0 
389 0 0 
390 1 1 
391 1 l 
392 0 I 
4 5 6 
0 181 41 
0 147 36 
0 105 56 
0 89 38 
40 177 48 
7 72 31 
0 85 38 
22 156 51 
0 134 46 
22 96 50 
0 30 64 
17 95 51 
0 108 58 
6 135 32 
0 115 30 
16 120 36 
0 105 33 
17 107 55 
0 116 36 
0 111 37 
22 147 56 
0 96 35 
0 57 45 
0 102 35 
0 125 45 
20 147 53 
27 152 27 
17 50 42 
3 
0 
0 
0 
0 
83 
24 
0 
44 
0 
43 
0 
33 
0 
19 
0 
^5 
0 
31 
0 
0 
40 
0 
0 
0 
0 
38 
100 
39 
V A R I A B L E  
8 9 10 11 12 13 14 15 
0 -1 107 0 36 1.6 52 0 
0 -1 103 0 32 0.9 37 0 
0 -1 362 39 21 0.7 55 0 
0 -1 68 0 21 1.4 59 0 
0 0 34 0 28 0.0 68 2400 
0 -1 81 21 13 1.1 55 0 
0 0 17 0 14 0.2 41 2000 
0 0 86 0 28 0.1 50 2496 
0 -1 226 0 25 0.8 47 0 
0 0 102 0 18 0.7 61 0 
0 -1 16 0 5 1.0 70 0 
0 0 103 64 27 0.6 51 0 
0 -1 103 0 29 0.4 64 0 
0 0 85 87 39 0.4 54 288 
0 -1 103 0 31 0.5 .33 0 
0 0 34 75 32 0. 1 70 0 
0 -1 77 0 23 0.2 65 0 
0 -1 180 61 23 0.6 28 3120 
0 -1 102 0 27 1.5 50 0 
0 0 77 0 23 0.1 46 0 
0 0 47 0 32 0.8 37 1440 
0 -1 73 0 21 0.7 58 0 
0 1 8 0 10 0.0 44 0 
0 -1 38 0 19 0.4 65 0 
0 -1 146 53 31 1.2 45 0 
0 0 86 0 41 1.4 52 0 
0 -I 48 0 30 0.4 60 2080 
1 0 172 69 11 0.2 57 0 
TABLIF A.lb. (CONTINUED) 
DBS- 1 2 3 4 5 6 
393 1 1 43 22 107 50 
3 94 0 0 0 0 106 40 
395 1 1 32 6 80 20 
396 0 1 39 14 149 35 
397 1 1 43 16 153 38 
398 1 1 40 16 122 42 
399 0 1 36 12 154 34 
400 1 1 72 17 163 24 
401 0 0 0 0 142 59 
402 0 0 0 0 109 18 
403 1 1 30 18 96 59 
404 0 0 0 0 177 37 
405 0 0 0 0 141 58 
406 0 0 0 0 140 47 
407 0 0 0 0 123 40 
408 0 0 0 0 164 16 
409 1 1 40 25 107 61 
410 1 1 29 15 122 52 
411 1 1 43 21 114 48 
412 1 1 41 24 148 59 
413 1 39 30 1 1 5  76 
414 1 1 62 42 142 68 
415 1 1 58 30 47 52 
416 1 1 32 16 91 51 
417 1 1 50 24 100 48 
418 0 1 56 40 107 71 
419 0 0 0 0 120 100 
420 0 0 0 0 112 29 
V A R I A B L E  
8 9 10 11 12 13 14 15 
0 0 1 5 5  39 23 0.3 51 0 
0 0 1 1 1  66 25 0.5 40 0 
0 0 94 63 18 0.1 45 0 
0 40 0 33 0.7 58 0 
0 117 51 39 0.2 39 0 
0 1 1 3  0 23 0.4 33 0 
0 143 0 27 0.9 34 0 
0 86 0 33 0.3 58 0 
0 1 2 7  0 32 1.0 24 850 
0 34 0 24 0.1 51 2600 
0 163 48 24 0.2 43 897 
0 34 0 40 0.7 63 0 
0 120 30 31 0.5 43 540 
0 103 0 38 1.2 37 0 
0 150 0 33 1.6 50 0 
0 1 43 100 44 0.0 21 0 
0 86 0 28 1.5 49 0 
0 1 5 5  17 32 0.7 43 0 
1 107 0 30 0.8 50 0 
0 103 66 36 0.7 35 180 
0 1 206 43 31 0.4 35 192 
0 1 25 0 38 0.5 61 0 
0 1 34 0 12 0.0 52 2000 
0 60 0 23 2.5 26 0 
0 1 5 5  0 25 0.4 41 0 
0 84 0 23 0.8 33 384 
0 30 12 27 3.8 52 2080 
0 142 31 27 0.6 52 0 
2 
0 
1 
1 
0 
0 
0 
0 
1 
1 
0 
0 
15 
768 
1000 
2000 
0 
0 
0 
0 
320 
0 
0 
0 
(CONTINUED) 
3 4 5 6 7 
V A R I A B L E  
8 9 10 11 12 13 14 
0 0 142 45 0 0 34 0 21 1.7 47 
39 23 106 60 1 0 1 127 46 29 0.1 36 
36 36 125 100 1 0 24 0 31 0.9 57 
0 0 130 72 1 0 196 0 32 1.2 40 
0 0 116 49 1 0 86 0 29 1.6 50 
0 0 116 38 1 1 86 0 30 1.0 29 
0 0 98 39 1 0 103 0 24 2.2 35 
40 20 125 50 1 0 86 0 31 0.3 33 
35 17 143 50 1 1 137 68 36 1.0 37 
0 0 96 45 1 0 ?06 0 24 0.7 42 
0 0 133 78 0 0 34 0 33 2.4 59 
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APPENDIX B. SELECTED DATA FOR THE COUNTY AND STATE MIXED AND 
TIME SERIES MODEL ANALYSIS 
Table B.l. Basic data on variables with variation by years (I96I-7O)* 
Year 
Variable Units l95ï Î952 1955 1955 Î955 Î955 195? 1955 I969 1970 
Corn iiatl.ave. loan rate $/bu. 1.20 1.20 1.07 1.10 1.05 1.00 1.05 1.05 1.05 1.05 
Soybeiin " " " " I f  2.25 2.25 2.25 2.25 2.25 2.50 2.50 2.50 2.22 2.22 
Price support payt.rate corn I f  — — - 0.18 0.15 0.20 0.30 0.30 0.30 0.30 0.30 
Max. percent of base eligi­
ble for PSP 
percent^ — - - 80 80 80 50 50 50 50 50 
Min. div, payt. factor I I  50 50 20 20 20 0 0 0 0 0 
21-409» " " " I I  60 60 36° 38 34 50 0 45 45 40 
41-5095 " " " I t  0 0 0 98 94 50 0 45 45 40 
Max. percent of base 
eligi ble for div. payt. 
I I  40 40 40 50 50 50 0 50 50 50 
Price» rec. index, all farm 
products (1957-59 = 100), 
previous year 
99 99 101 100 98 103 110 105 108 114 
'^Sources and discussion are in Table 6,2 and Chapter VI. 
^'Actual data are multiplied by 100. 
''Actual number is 35»5. See Chapter VI for adjustments to the 21-40# and 41-50# div. payt. 
factors. 
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Table B.2a. Means and standard deviations for 
by county^ 
variables with variation 
No. Variable^ Mean 
Standard 
deviation 
1 Farms < 99 ac./all farms 20.0 6.5 
2 "Tenants only"/all commercial 
farm operators 
33.7 10.0 
3 Crop-share tenants/all tenants 10.3 5.3 
4 Hired labor expenditure/all expenditure 5.5 2.0 
5 Feed grain base/cropland 58.7 6.1 
6 Cropland harvested/farmland 67.3 12.6 
7 Percent of corn harvested for grain 
and sold sis grain 
39.0 14.0 
8 
9 
10 
Production weights; hogs 
" " cattle 
" " soybeans 
11 Percent of operators with > 11 
years' education 
47.2 8.0 
12 Percent of farms that are part-
retirement and part-time 
11.8 6.5 
13 Percent of operators living on 
farm operated 
91.7 2.3 
14 Percent of operators working off 
the farm 100 days or more per year 
13.6 6.0 
15 1958 Acreage Reserve div. ac./ 
allotment ac. 
83.9 5.2 
16 Ave. age of operator (years) 48.7 1.7 
^Data and correlation coefficients for these variables are in 
Tabes B.2b and B.2c respectively. 
^All variables except age are multiplied by 100 for percentages. 
Table B.2b. List of data on variables with variation by county^ 
County 1 2 3 4 5 6 
Variable 
7 8 9 10 11 12 13 14 15 
Adair 4 28 8 4 54 58 1.0 0.6 0.7 31 46 11 93 9 90 
Ada:iis 4 25 12 6 57 52 0.7 0.3 0.5 30 44 15 91 12 90 
Allimakee 4 18 8 8 46 42 1.0 0.1 0.0 14 38 10 95 10 91 
Appanoose 6 13 22 9 43 41 0.3 0.1 0,6 31 43 30 90 23 88 
Audibon 5 32 5 2 62 66 0.9 1.6 0,4 26 33 9 94 10 92 
Benton 3 40 8 5 60 72 1.7 2.0 1,2 38 50 8 93 11 80 
Blazk Hawk 8 32 10 7 62 75 0.9 0.9 1.0 42 47 15 86 22 83 
Boone 5 39 12 5 58 77 0,7 1,2 1,6 56 52 14 89 14 82 
Brener 10 26 7 5 58 72 0.9 0,2 0.6 33 35 8 95 18 83 
Buchanan 7 28 10 4 60 71 1.2 0.8 0,9 37 43 11 95 17 84 
Buena Vista 3 47 7 4 59 82 1.3 1.5 1.7 43 53 7 93 9 85 
But Ler 5 41 3 4 62 75 1,2 0.6 0.9 43 41 8 94 11 83 
Calhoun 2 51 17 4 53 84 0.7 1.1 2.4 63 52 9 94 10 79 
Carroll 3 42 10 4 60 76 1.5 2.1 1.1 41 37 4 91 7 79 
Cass 4 33 7 5 62 61 1.0 1.5 0,6 30 48 12 94 11 86 
Cedar 5 37 5 5 61 70 2.1 1.7 0,8 22 52 6 89 9 83 
Cerro Gordo 4 39 9 7 66 79 1.2 0.7 1.3 55 51 10 91 16 82 
Cherokee 2 46 8 3 62 74 1.2 2.9 1.2 34 60 7 94 9 92 
Chiakasaw 5 27 7 3 57 71 0.9 0.4 0.7 37 41 9 91 11 86 
Clarke 4 23 9 7 49 44 ' 0.5 0.1 0.4 27 46 20 85 . 14 87 
Clay 2 46 12 4 61 79 0.8 1.5 1.6 47 60 5 93 9 85 
Clayton 5 24 2 7 50 50 1.7 0.2 0.0 15 37 8 89 10 94 
Clinton 5 35 5 4 64 69 1.6 3.0 0.7 26 47 7 92 13 82 
Crawford 3 38 9 4 61 67 1.5 1.8 0.6 30 37 6 94 7 88 
Dal Las 5 38 11 8 60 72 0.9 0.8 1.6 54 60 12 93 18 82 
Davis 5 15 13 7 45 42 0.4 0.1 0.5 26 41 27 92 26 91 
Decatur 4 22 9 6 54 38 0.4 0.1 0.4 24 42 20 89 16 86 
16 
50 
51 
48 
51 
48 
46 
48 
49 
48 
47 
48 
48 
47 
47 
50 
48 
48 
47 
47 
51 
47 
47 
47 
47 
50 
51 
51 
Sources and discussion are in Table 6,2 and Chapter VI. Variables are identified in Table 6,2a. 
Table B.2b. (Continued) 
County 1 2 3 4 5 6 
Delaware 5 31 3 5 58 68 
Deii Moines 7 25 16 7 58 61 
Dickinson 3 41 9 4 6o 77 
Dujuque 4 20 6 4 51 58 
Emmet 3 45 12 5 59 83 
Fayette 6 25 7 5 57 64 
Floyd 4 34 9 7 63 78 
Franklin 3 42 6 4 66 80 
Fremont 3 39 24 11 78 66 
Grsene 3 49 19 7 60 81 
Grundy 3 48 5 5 62 78 
Gu bhrie 5 33 13 4 59 59 
Hamilton 4 47 10 5 60 84 
Hancock 3 45 7 4 61 83 
Hardin 3 41 10 5 64 77 
Harrison 4 33 16 6 69 67 
Henry 7 28 10 4 58 61 
Howard 4 27 7 4 53 70 
Humboldt 2 48 14 5 57 84 
Ida 3 45 9 3 62 74 
Iowa 3 27 7 7 6o 62 
Jackson 5 22 3 4 53 48 
Jasper 5 35 9 5 58 67 
Jefferson 7 23 11 6 51 57 
Johnson 7 25 18 5 61 63 
Jones 5 32 4 4 61 62 
Keokuk 6 24 12 6 56 60 
Kossuth 2 48 10 4 57 84 
Lee 8 16 26 9 56 51 
Linn 10 27 8 8 59 68 
Louisa 4 29 8 7 60 64 
Lucas 6 18 15 7 49 42 
Variable 
7 8 9 10 11 12 13 14 15 16 
2.1 0.5 0.3 16 45 7 89 8 90 46 
0.6 0.5 0.7 41 49 22 91 26 80 50 
0.5 0.7 0.9 56 59 9 90 10 80 49 
1.6 0.8 0.0 16 21 6 91 12 91 46 
0.5 0.7 1.2 60 49 8 90 10 81 48 
1.3 0.4 0.8 32 50 9 95 13 88 48 
0.7 0.7 1.1 48 54 11 93 17 86 48 
1.2 1.3 1.4 48 51 7 94 8 76 48 
0.3 0.7 1.1 69 63 7 86 13 71 50 
0.7 0.9 2.1 66 54 9 88 9 78 49 
1.1 1.3 1.4 46 # 4 94 6 76 48 
0.8 0.6 0.9 45 47 17 93 14 93 50 
0.9 1.2 2.1 54 49 7 94 10 79 48 
1.0 0,8 1.7 50 48 6 92 8 81 47 
1.3 1.5 1.6 48 53 7 94 10 73 48 
0.7 0.8 1.2 64 51 12 84 14 83 50 
0.9 0.4 0.8 40 51 16 90 19 80 50 
0.7 0.2 0.6 37 33 6 95 10 91 47 
0.6 0.7 1.7 56 52 5 92 8 81 48 
1.0 1.9 0.7 33 47 4 93 8 89 47 
1.5 1.1 0.5 26 41 10 91 11 83 49 
1.1 0.9 0.1 20 33 10 89 13 92 48 
1.5 1.1 1.1 37 45 14 93 16 84 48 
0.7 0.2 0.8 35 45 23 92 19 90 51 
1.8 0.7 0.6 27 44 14 92 17 88 49 
1.6 1.6 0.4 16 43 9 93 13 88 48 
1.4 0.4 0.9 33 52 20 93 16 82 51 
1.6 1.5 3.5 63 45 4 92 6 77 47 
0.6 0.4 0.6 36 39 24 94 24 87 51 
1.3 0.8 0.9 37 54 21 93 24 88 50 
0.8 0.5 0.8 36 65 15 92 14 84 50 
0.4 0.1 0.4 24 46 21 89 24 94 51 
Table B.2b. (Continued) 
County 1 2 3 4 5 6 
Lyon 3 48 11 2 61 80 
Madison 5 21 13 8 5^ 50 
Mahaska 7 28 7 5 56 65 
Marion 7 29 12 4 57 53 
Marshall 5 41 11 5 61 73 
Mills 3 35 14 6 76 69 
Mitchell 3 31 6 5 62 78 
Monona 2 36 31 7 66 68 
Monroe - - _ — — «• 
Montgomery 4 33 3 4 63 64 
Muiicatine 7 32 17 8 60 66 
O'Brien 2 48 7 3 58 82 
Osceola 2 51 8 3 59 84 
Page 5 30 5 13 66 59 
Palo Alto 2 44 11 4 59 84 
Pl.ymouth 3 41 10 4 64 76 
Pocahontas 2 51 14 3 56 85 
Polk 9 33 13 11 57 72 
Pottawattamie 4 40 10 4 70 70 
Poweshiek 3 35 10 6 58 65 
Riiggold 4 21 13 9 48 46 
Sa: 2 48 7 5 60 78 
ScDtt 8 35 5 5 64 72 
Sh?.lby 3 39 5 4 66 72 
Sioux 4 42 11 2 65 84 
Story 4 43 8 6 63 81 
Tana 4 35 5 4 58 66 
Taylor 5 21 12 5 53 50 
Union 4 21 2 7 52 48 
Van Buren 5 14 16 11 45 42 
Wapello 10 19 8 9 49 52 
Warren 9 23 25 9 53 52 
Variable 
7 8 9 10 11 12 13 14 15 16 
1.0 2.1 0.9 38 35 6 92 6 88 46 
0.8 0.3 0.9 35 51 19 92 20 85 52 
1.5 1.1 1.1 29 34 17 90 14 78 50 
1.1 0.6 0.7 28 42 18 93 23 83 49 
1.0 1.7 1.2 44 57 14 92 16 79 48 
0.5 1.1 0.9 56 53 13 90 18 79 50 
0.8 1.1 0.8 39 43 12 92 10 80 48 
0.6 0.7 1.3 62 48 10 87 13 82 49 
0.4 0.1 0.3 - - - — — 
0.9 1.0 0.7 28 53 9 92 12 92 50 
1.0 .. 0.6 0.7 33 45 19 89 21 85 49 
1.1 1.9 1.9 43 45 5 93 5 84 46 
0.6 1.1 1.1 45 43 5 94 4 74 46 
1.0 1.2 1.0 29 46 13 92 13 87 51 
0.8 1.0 1.9 62 57 2 93 7 77 47 
2.1 3.4 1.0 36 42 6 93 10 87 48 
0.9 1.3 2.4 58 54 5 91 7 76 47 
0.4 0.5 1.5 62 61 24 87 32 83 51 
1.4 4.5 1.3 39 54 15 92 18 81 49 
1.2 0.9 0.9 33 50 11 95 10 81 49 
0.5 0.2 0.5 27 55 13 92 14 87 51 
1.3 2.5 1.3 41 51 5 93 7 81 48 
1.3 1.0 0.6 26 38 14 92 18 80 48 
1.3 2.2 0.5 41 46 6 93 6 87 47 
1.8 4.1 1.2 29 30 6 96 8 92 45 
0.8 1„1 1.8 61 63 12 89 17 83 48 
1.4 1.6 1.2 32 46 10 92 10 80 48 
0.8 0.4 0.7 24 45 14 93 13 91 52 
0.5 0.3 0.4 28 50 23 91 15 83 52 
0.4 0.1 0.7 30 51 21 93 22 87 52 
0.4 0.2 0.7 36 41 34 93 33 74 52 
0.7 0.3 0.8 35 54 26 92 30 84 50 
Table B.2b, (Continued) 
County 1 2 3 4 5 6 
Variable 
7 8 9 10 11 12 13 14 15 16 
Washington 5 33 14 5 61 65 2.0 0.7 1.0 26 53 12 91 15 82 48 
Wayne 4 19 2 7 48 48 0.4 0.2 0.6 22 54 20 88 12 88 51 
Webster 3 46 14 6 55 81 0.6 0.6 2.9 75 54 10 91 14 76 48 
Winnebago 5 39 13 6 63 82 0.8 0.3 1.1 55 46 7 92 9 83 48 
Winneshiek 6 22 7 6 51 57 1.5 0.2 0.2 16 28 9 93 9 90 48 
Wocdbury 4 34 20 5 69 71 1.3 2.4 1.1 45 47 13 91 19 87 46 
Worth 5 35 16 4 59 80 0.7 0.5 1.0 53 47 7 94 10 81 49 
Wright 2 49 10 7 58 84 1.0 0.7 2.2 60 55 5 92 8 73 47 
Table B.2c, Simple correlation coefficients for variables with variation by county^ 
Variable 
îlo. 1 2 3 4 5 6 7 ],1 12 13 14 15 
1 
2 -.61 
3 .18 — « 06 
4 .51 -.49 .34 
5 -.21 .57 .05 -.23 
6 -«45 .90 -.07 -.49 .58 
7 -.22 .65 .41 .01 .42 .67 
11 -.01 
.32 .23 .26 .26 .24 .55 
12 .80 
-.71 .30 .60 -.46 -.68 -.24 .06 
13 -.17 .14 -.21 
-.35 -.05 .20 -•I5 .18 -•25 
14 .89 —. 60 
.37 .58 -.25 -.49 -.10 .11 .87 -.24 
15 .12 
-•52 -.16 -.05 -•35 -•52 -, 65 -•39 .17 • 05 .08 
16 .59 - « 63 .25 . 66 -.34 -.68 -.13 .23 .78 — « 28 .60 .10 
^Correlation coefficients for the hog, cattle and soybean variables were not calculated• 
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Table B.3* State and region weights for farm "size", farm "type", 
livestock and soybean production 
Variable 
State "Large farm" "Cash-grain Production weights 
or region index farm" index Hogs Cattle Soybeans 
Colorado 96 57 0.4 3.4 0.0 
Kansas 94 62 2.6 5.7 2.0 
Nebraska 98 48 5.3 6.3 0.7 
North Dakota 97 75 0.6 2.0 0.4 
South Dakota 98 21 3.4 4.4 0.3 
Illinois 91 55 13.6 4.0 23.3 
Indiana 81 42 8.5 1.9 11.5 
Iowa 97 26 23.6 8.1 11.9 
Michigan 63 30 1.2 1.4 0.9 
Minnesota 93 37 6.5 4.4 7.6 
Missouri 83 34 7.2 4.3 9.2 
Ohio 69 34 4.4 1.9 6.8 
Wisconsin 68 6 3.4 3.0 0.3 
Oklahoma 85 51 0.7 4.2 0.4 
Texas 92 21 1.5 9.6 3.9 
Northeast 57 17 1.7 3.4 1.9 
Southeast 62 8 12.4 10.3 8.0 
Delta 50 6 2.0 4.4 14.4 
Northwest 91 71 1.1 9.0 0.0 
Southwest 98 38 0.5 9.3 0.0 
^Sources and discussion are in Table 6.4 and Chapter VI. 
^Actual variables are multiplied by 100 to give percentages with 
"large farm" and "cash-grain" indices rounded to the nearest percent 
and production weights rounded to the nearest one-tenth percent. 
Only the production weights are expected to sum to approximately 
100.0. 
246 
Table B.4, Feed grain bstse weights for states within a regioni corn, 
grain sorghum, barley and total®" 
States within 
regions 
State base as percent of regions^ 
Total Corn Grain Sorghum Barley 
Northeast1 
Maine 0.2 0.3 0.0 0.1 
New Hampshire 0.3 0.3 0.0 0.0 
Vermont 1.4 1.6 0.7 0.2 
Massachusetts 0.6 0.7 0.7 0.0 
Rhode Island 0.1 0.1 0.0 0.0 
Connecticut 10.0 1.1 0.7 0.0 
New Jersey 6.0 5.6 18.5 8.1 
New York 22.2 23.7 27.5 8.7 
Pennsylvania 44.4 43.6 35.2 51.8 
Delaware 5.4 5.5 1.7 4.9 
Maryland 18.4 17.4 15.1 26.4 
Southeast1 
Alabama 15.7 16.3 12.1 1.1 
Florida 5.0 5.2 2.1 0.0 
Georgia 22.2 22.9 14.5 3.3 
Kentucky 13.9 13.8 8.6 22.2 
North Carolina 15.8 15.4 29.1 17.8 
South Carolina 7.6 7.4 10.8 9.7 
Tennessee 12.5 12.3 19.1 13.0 
Virginia 6.5 5.8 3.5 30.6 
West Virginia 0.8 0.8 0.1 2.4 
Delta; 
Mississippi 56.3 58.6 33.5 14.3 
Arkansas 23.6 20.2 56.8 85.3 
Louisiana 20.1 21.2 9.6 0.4 
Northwest 1 
Montana 43.9 28.9 0.0 45.7 
Idaho 16.3 17.2 4.5 16.3 
Wyoming 4.5 14.9 20.1 3.4 
Utah 5.0 10.1 11.0 4.4 
Washington 17.6 18.0 61.7 17.6 
Oregon 12.6 11.0 2.6 12.8 
^Sources and discussion are in Table 6.4 and Chapter VI. 
^percentages are rounded to one decimal place. 
Table B.5» Relative size of feed grain base for corn, grain sorghum and barley for States and 
regions! 1970 
Grain 
State or Total feed grain base Corn base sorghum base Barley 
region acres Percent of acres Percent acres Percent acres Percent of 
48 State of total of total total 
total ^ 
(1,000 (1,000 (1,000 (1,000 
acres) acres) acres) acres) 
Colorado 2,442.7 1.8 533.2 21.8 1,218.6 49.9 690.8 28.3 
Kiinsas 9,442.3 7.1 2,168.9 23.0 6,170.6 65.4 1,102.6 11.7 
Nebraska 9,934.4 7.5 7,551.3 76.0 2,051.9 20.7 331.2 3.3 
North Dakota 6,187.2 4.7 1,541.2 24.9 2.2 0.0 4,643.9 75.1 
South Dakota 5,864.4 4.4 4,894.9 83.5 274.2 4.7 695.4 11.9 
I-.linois 11,006.8 8.3 10,906.7 99.1 28.2 0.3 71.9 0.7 
Indiana 5,755.7 4.3 5,674.2 98.6 21.8 0.4 59.8 1.0 
Iowa 13,604.9 10.2 13,490.8 99.2 92.3 0.7 21.8 0.2 
Michigan 2,346.1 1.8 2,263.0 96.5 0.4 0.0 82.7 3.5 
Minnesota 8,673.2 6.5 7,548.5 87.0 5.4 0.1 1,119.4 12.9 
Missouri 5,916.7 4.5 4,974.7 84.1 702.6 11.9 239.4 4.0 
Ohio 3,976.5 3.0 3,911.5 98.4 1.7 0.0 63.4 1.6 
Wisconsin 3,204.3 2.4 3,175.7 99.1 0.6 0.0 28.0 0.9 
OUahoraa 3,129.5 2.4 286.4 9.2 1,926.7 61.6 916.0 29.3 
Texas 12,552.3 9.4 1,775.6 14.1 10,234.9 81.5 542.4 4.3 
Northeast 3,373.1 2.5 2,994.6 88.8 30.8 0.9 348.6 10.3 
Southeast 14,384.0 10.8 13,587.1 94.5 384.6 2.7 411.1 2.9 
Dt'lta 2,495.2 1.9 2,287.6 91.7 182.8 7.3 24.6 1.0 
ll.rlhwest 5,070.4 3.8 477.8 9.4 15.4 0.3 4,576.9 90.3 
Scuohwest 3,520.0 2.6 251.7 7.2 1,234.3 35.1 2,034.0 57.8 
Total 132,879.7 90,295.4 24,580.0 18,003.9 
Table B.6. Acres and percent of feed grain base diverted for States and regions; I96I-7O 
Year 
State or I96I I962 I963 1964 I965 
region acres percent acres percent acres percent acres percent acres percent 
div. of base div. of base div. of base div. of base div. of base 
div. div. div. div. div. 
(1,000 (1,000 (1,000 (1,000 (1,000 
acres) acres) acres) acres) acres) 
Colo. 332.2 27.4 390.1 20.2 380.4 15.7 637.7 26.3 685.6 28.2 
Kan:î. 2,458.4 31.3 1,998.8 22.9 1,698.2 18.0 2,480.0 26.3 2,622.7 27.8 
Neb::. 2,314.3 25.5 2,305.9 24.2 1,871.4 18.9 2,999.8 30.3 2,979.7 30.0 
N.D, 406.7 29.3 1,104.8 19.8 987.0 16.0 1,647.9 26.8 1,616.6 26.1 
S.D. 887.8 18.8 968.7 16.1 835.9 14.3 1,190.0 20.3 1,430.6 24.4 
111. 2,105.1 19.4 2,042.7 18.8 1,533.7 13.9 1,694.6 15.4 1,712.7 15.6 
Ind. 1,326.5 24.1 1,309.3 23.3 1,077.0 18.7 1,259.3 21.9 1,346.8 23.4 
Iowa 2,784.4 21.1 3,094.9 23.3 2,399.5 17.8 3,558.4 26.2 3,458.9 25.4 
Mich, 531.5 23.0 598.2 27.0 485.6 20.7 599.4 25.4 710.0 30.2 
Minn. 1,519.3 21.3 1,738.7 21.1 1,684.8 19.5 2,167.6 25.1 2,318.8 26.7 
Mo. 1,930.5 35.8 1,924.9 34.2 1,550.3 26.2 1,883.1 31.9 2,078.2 35.1 
Ohio 995.4 24.2 870.4 22.4 673.2 16.9 788.4 19.8 951.2 23.8 
Wis, 549.1 18.4 622.2 20.4 674.7 21.1 785.2 24.6 833.8 26.0 
Okla. 505.3 28.8 609.1 24.0 626.5 20.0 702.8 22.5 815.9 26.2 
Tex. 2,615.8 26.3 2,905.9 27.0 2,429.4 19.4 3,231.4 25.9 3,584.9 28.7 
N.a, 486.2 16.3 544.1 16.9 517.2 15.3 628.8 18.6 681.7 20.1 
D 1 i!i 1 2,713.0 19.6 3,652.3 27.7 3,413.2 23.8 4,143.9 28.9 4,637.2 32.3 
Delta 893.8 35.7 583.0 26.3 550.9 22.2 643^5 25.9 717.9 28.9 
N.W. 100.7 21.2 474.3 10.4 584.9 11.7 ,734.7 14.6 840.6 16.6 
S.W. 272.4 25.4 572.9 20.4 492.9 14.2 652.6 18.7 690.4 19.7 
Table B.6. (Continued) 
State or 
region 
1966 1967 1968 
Year 
acres 
div. 
percent 
of base 
div. 
acres 
div. 
percent 
of base 
div. 
acres percent 
div. of base 
div. 
(1,000 
1969 
acres percent 
div. of base 
div. 
(1,000 
1970 
acres 
div. 
percent 
of base 
div. 
acres) acres) acres) acres) acres) 
Colo. 576.0 23.5 256.8 15.0 513.7 29.3 862.2 35.3 839.0 34.3 
Kan.'s. 2,483.2 26.2 1,516.4 18.3 2,305.4 27.6 2,573.5 27.2 2,369.0 25.1 
Nebcr. 2,875.1 28.9 1,593.2 16.6 2,842.1 29.6 2,894.3 29.1 2,715.0 27.3 
N.D. 1,592.2 25.7 421.0 27.2 648.8 42.0 2,024.8 32.7 2,021.0 32.7 
S.D. 1,414.3 24.1 759.8 14.7 1,483.2 28.7 1,688.4 28.8 1,633.0 27.8 
Ill, 1,552.8 14.1 1,017.2 9.3 1,917.3 17.5 2,221.5 20.2 1,962.0 17.8 
Ind, 1.278.2 22.1 902.3 15.8 1,571.9 27.5 1,721.3 29.9 1,545.0 26.8 
Iowa 3,329.0 24.5 1,959.0 14.4 3,720.7 27.4 3,887.6 28.6 3,590.0 26.4 
Midi. 775.7 33.0 588.5 25.9 802.7 35.4 883.1 37.6 850.0 36.2 
Minn. 2,488.1 28.7 1,334.4 17.6 2,303.2 30.5 3,063.1 35.3 2,719.0 31.3 
Mo. 2,068.1 34.9 1,308.7 23.1 2,025.0 35.6 2,212.5 37.4 2,191.0 37.0 
Ohio 977.8 24.5 711.7 18.1 1,100.4 28.1 1,179.8 29.6 1,082.0 27.2 
Wis, 830.88 25.9 562.2 17.7 784.9 24.7 859.8 26.8 842.0 26.3 
Oklcu 761.5 24.4 441.3 20.0 584.5 26.4 862.4 27.5 878.0 28.1 
Tex. 4,011.1 31.6 1,957.9 16.2 3,277.8 27.0 3,735.1 29.5 3,790.0 30.2 
N.E. 670.6 19.7 515.8 17.0 677.6 22.3 775.4 22.9 758.1 22.5 
S.E. 4,739.2 32.9 3,546.0 25.4 4,655.5 33.4 5,321.6 37.0 5,290.0 36.8 
Delta 778.0 31.2 645.6 26.2 703.6 28.4 783.0 31.4 769.0 30.8 
N.W. 758.6 15.0 100.0 20.3 134.8 27.4 768.2 15.1 783.0 15.4 
S.M. 737.2 20.9 152.9 10.3 356.7 24.0 746.8 21.2 785.0 22.3 
Table B.?. Acres and percent of feed grain base diverted for Iowa Countiesi I96I-7O 
Year 
1961 1962 1963 1964 1965 
County acres percent acres percent acres percent acres percent acres percent 
div. of base div. of base div. of base div. of base div. of base 
div. div. div. div. div. 
(100 (100 (100 (100 (100 
acres) acres) acres) acres) acres) 
Adair 283.0 27.4 289.1 27.0 206.6 18.8 307.7 27.9 307.6 27.7 
Adams 177.1 24.8 195.0 27.0 133.6 17.7 215.9 28.5 223.9 29.4 
AlLunakee 118.2 18.0 121.3 18.2 122.5 17.8 155.4 22.5 190.1 27.5 
Appinoose 138.6 28,3 159.2 30.3 121.9 22.7 167.5 31.2 171.8 31.8 
Audubon 233.5 22.6 248.6 23.5 181.2 16.0 298.3 26.3 302.4 26.5 
Benton 295.4 15.7 367.8 19.4 282.8 14.9 406.5 21.3 373.2 19.5 
Bla:k Hawk 277.9 18.9 347.1 22.9 270.6 17.7 400.9 26.3 387.6 25.2 
Boo.ie 332.4 21.5 377.6 24.1 297.3 18.9 405.9 25.9 371.0 23.6 
Brener 193.5 17.9 242.4 22.3 173.1 15.8 226.6 20.6 241.0 21.8 
Bucrianan 333.5 22.8 401.3 27.2 307.9 20.9 383.9 26.0 387.2 26.2 
Buetia Vista 394.5 23.3 394.5 23.2 295.6 17.1 470.7 27.1 424.6 24.4 
Butler 308.8 19.0 312.2 19.2 281.1 17.1 381.5 23.0 386.5 23.3 
Calhoun 338.2 21.7 371.6 23.7 271.6 17.2 375.4 23.8 358.4 22.7 
Carroll 329.7 20.5 346.9 21.4 256.4 15.6 405.2 24.6 392.0 23.5 
Cass 270.1 22.1 275.9 22.1 207.5 15.8 354.9 26.9 340.8 25.8 
Cedar 171.0 11.4 235.6 15.7 188.5 12.5 274.3 18.2 265.4 17.6 
Cerro Gordo 446.7 25.8 452.9 26.0 353.9 19.9 546.6 30.7 574.4 31.9 
Cherokee 351.4 21.9 327.2 20.0 240.4 14.5 472.3 28.8 385.0 23.4 
Chickasaw 276.9 22.8 321.9 26.3 263.0 21.4 344.9 27.7 366.8 29.5 
Clarke 139.4 28.8 171.6 33.3 128.9 24.3 171.0 31.1 188.4 33.9 
Clay 382.3 23.8 381.7 23.8 294.0 17.7 450.8 27.1 422.2 25.5 
Clayton 141.3 13.2 165.8 15.1 167.1 14.9 209.5 18.7 248.0 22.2 
Clinton 226,6 12.5 318.1 17.3 266.1 14.4 406.1 21.9 416.6 22.4 
Crawford 426.2 25.2 440.7 25.7 341.1 19.0 576.0 31.9 559.6 31.0 
Dallas 380.6 26.1 393.8 26.3 297.5 19.4 425.1 27.9 387.0 25.3 
Davis 121.7 23.4 165.9 31.0 136.9 24.6 172.3 30.7 166.8 29.7 
Decatur 179.3 33.7 196.7 35.2 161.5 26.3 214.6 35.1 217.8 35.2 
Table B,?, (Continued) 
County 
1966 1967 
acres percent acres percent 
div. of base 
div. 
div. of bas 
div. 
(100 (100 
acres) acres) 
Adair 306.8 27.6 170.3 15.3 
Adams 229.4 30.1 118.2 15.5 
Allamakee 171.1 24.7 108.5 15.7 
Appinoose 180.4 33.4 110.4 20.6 
Audubon 309.4 27.2 174.3 15.3 
Benton 344.3 18.0 214.3 11.2 
Black Hawk 402.6 26.1 230.6 15.0 
Booie 345.7 22.0 221.8 14.1 
Brener 255.3 23.1 139.5 12.6 
Bucnanan 429.6 29.0 210.6 14.2 
Bue.ia Vista 378.6 21.8 237.1 13.7 
Butler 429.1 25.9 109.5 06.6 
Calhoun 353.1 22.3 232.7 14.6 
Carroll 357.2 21.5 266.8 15.9 
Cas3 312.4 23.7 161.1 12.2 
Cedar 246.4 16.3 132.5 08.8 
Cerro Gordo 581.5 32.3 289.6 16.1 
Cherokee 352.1 21.4 216.9 13.3 
Chickasaw 388.5 31.2 186.1 14.9 
Clarke 202.7 36.5 112.3 20.2 
Clay 408.5 24.6 234.8 14.1 
Clayton 206.9 18.5 113.4 10.1 
Clinton 379.6 20.4 209.9 11.3 
Crawford 567.6 31.5 278.0 15.3 
Dallas 364.9 23.8 219.9 14.4 
Davis 169.7 30.2 92.0 16.4 
Decatur 230.3 37.2 138.2 22.4 
Year 
1968 1969 1970 
acres percent acres percent acres percent 
div. of base div. of base div. of base 
div. div. div. 
(100 (100 (100 
acres) acres) acres) 
347.6 31.3 349.2 31.6 315.6 28.5 
242.5 31.9 231.9 30.4 212.6 27.9 
161.9 23.5 176.2 25.7 168.0 24.3 
206.3 38.5 212.3 39.8 195.3 36.3 
337.0 29.7 348.3 30.7 313.1 27.5 
432.5 22.7 456.3 23.8 431.8 22.6 
431.0 28.1 436.1 28.5 432.2 28.3 
400.8 25.6 433.7 27.7 393.0 25.0 
263.9 23.9 308.3 28.1 282.5 25.7 
389.4 26.3 442.6 30.1 420.0 28.4 
411.0 23.9 418.8 24.2 362.5 20.9 
449.0 27.1 481.8 29.1 467.1 28.3 
366.5 23.2 392.0 24.9 349.3 22.1 
396.3 23.9 388.0 23.2 331.7 19.9 
340.4 25.8 366.8 27.8 333.0 25.2 
283.5 18.8 301.3 19.8 262.4 17.3 
612.8 34.1 654.6 36.3 645.6 36.1 
396.5 24.2 384.9 23.3 339.9 20.6 
383.1 30.9 433.9 34.6 427.5 34.3 
218.2 39.3 224.8 40.1 213.0 38.2 
467.4 28.2 480.8 29.1 453.9 27.4 
189.3 16.9 214.2 19.2 186.1 16.6 
400.2 21.5 422.3 22.9 364.3 19.6 
605.7 33.7 578.5 32.2 530.5 29.6 
413.7 27.1 436.6 28.6 383.4 25.1 
180.2 32.1 187.4 33.2 166.4 29.6 
225.6 36.6 234.1 38.3 226.1 37.0 
Table B.?. (Continued) 
1961 1962 
County acres percent acres percent 
div. of base div. of base 
div. div. 
(100 (100 
acres) acres) 
Delaware 211.7 15.9 264.3 19.8 
De» Moines 121.6 15.2 180.2 21.9 
Dickinson 267.7 25.2 263.0 24.5 
Dulmque 124.2 12.5 168.4 16.8 
Emuiet 258.1 22.1 262.8 22.5 
Fayette 357.9 22.6 401.3 25.2 
Floyd 386.8 26.5 377.6 25.6 
Fre.nklin 377.6 20.1 380.6 19.9 
Fremont 443.8 29.0 467.5 29.8 
Greene 369.3 22.2 401.1 23.6 
Grundy 235.2 15.6 246.1 16.5 
Guthrie 313.9 28.3 316.7 28.0 
Hamilton 374.5 20.7 414.1 22.8 
Hancock 371.2 21.2 388.3 22.1 
Hardin 351.5 21.0 385.5 22.6 
Harrison 535.6 29.1 575.2 29.6 
Henry 153.7 17.0 198.6 21.6 
Howard 240.2 22.4 271.7 25.5 
Humboldt 244.4 18.8 263.0 20.1 
Ida 276.3 23.6 270.3 24.0 
Iowa 216.8 17.3 280.5 00.6 
Jackson 136.0 14.9 189.3 20.3 
Jasper 282.1 17.0 342.1 20.3 
Jefferson 148.3 20.3 220.1 29.8 
Johnson 231.6 18.2 297.3 23.1 Jones 209.8 16.5 270.1 21.0 
1964 1965 
Year 
1963 
acres percent 
div. of Taase 
div. 
(100 
acres) 
214.6 15.9 
111.0 13.5 
200.6 18.6 
164.5 16.1 
216.5 18.5 
325.0 20.0 
306.7 20.6 
321.1 16.7 
335.0 20.7 
307.9 18.1 
205.1 13.5 
238.9 20.0 
313.3 17.2 
310.2 17.4 
317.1 18.5 
442.8 23.1 
142.4 15.4 
241.5 22.5 
208.5 15.9 
211.1 17.3 
226.7 17.2 
157.6 16.2 
255.9 14.9 
143.9 19.2 
224.2 16.8 
229.7 17.7 
acres percent 
div. of base 
div. 
"Xîôô 
acres) 
302.4 22.2 
160.9 19.3 
280.7 25.5 
188.8 18.4 
287.2 24.5 
432.7 26.5 
436.5 29.2 
469.5 24.5 
516.6 32.1 
412.2 24.2 
291.5 19.1 
373.8 31.1 
438.4 23.9 
436.5 24.6 
465.6 27.0 
709.7 36.8 
175.8 18.9 
323.7 30.0 
256.8 19.5 
379.6 30.7 
332.3 25.2 
218.4 23.2 
363.9 21.1 
207.7 27.5 
308.2 23.1 
313.1 23.8 
acres percent 
div. of base 
div. 
Tïôô 
acres) 
308.5 22.6 
158.4 19.0 
279.5 25.3 
207.3 20.2 
269.8 23.0 
453.1 27.7 
453.2 30.4 
488.3 25.5 
509.1 31.6 
385.2 22.7 
280.3 18.3 
339.6 28.2 
440.0 23.9 
416.0 23.4 
467.6 27.0 
672.4 34.8 
181.7 19.4 
339.3 31.3 
267.0 20.3 
351.4 28.4 
336.8 25.5 
224.9 23.8 
342.0 19.8 
209.2 28.2 
327.1 24.2 
314.0 23.8 
Table B.?, (Continued) 
1966 1967 
County acres percent acres percent 
div. of base div. of base 
div. div. 
(100 (100 
acres) acres) 
Delaware 293.5 21.5 177.0 13.0 
Des Moines 147.3 17.7 96.5 11.5 
Dickinson 288.5 26.1 166.1 15.0 
Dubuque 203.3 19.8 117.7 11.5 
Emmet 466.9 39.6 173.6 14.8 
Fayette 446.1 27.3 229.9 14.1 
Floyd 462.6 31.0 250.6 16.6 
Franklin 488.9 25.5 282.3 14.6 
Fremont 533.7 33.1 277.2 17.2 
Gre ene 372.5 21.9 237.9 14.0 
Grundy 288.4 18.8 167.1 10.8 
Guthrie 314.7 26.1 201.8 16.8 
Hamllton 410.3 22.3 250.2 13.6 
Hanoock 430.6 24.1 259.3 14.5 
Hardin 444.1 25.6 267.8 15.4 
Harrison 663.3 34.3 353.6 18.3 
Henry 155.3 16.6 105.9 11.2 
Howard 374.3 34.5 179.8 16.6 
Humboldt 256.6 19.4 168.1 12.8 
Ida 341.2 27.6 192.1 15.5 
low.i 332.6 25.1 174.4 13.2 
Jackson 219.9 23.3 127.3 13.5 
Jasper 341.0 20.0 206.2 11.9 
Jefferson 201.6 27.1 120.9 16.3 
Johison 319.8 23.7 187.1 13.9 
Jones 291.5 22.1 160.7 12.2 
Year 
1968 
acres percent 
div. of base 
div. 
(100 
acres) 
291.7 21.4 
194.3 23.3 
309.8 28.0 
173.2 16.9 
315.7 26.8 
416.7 25.6 
495.6 33.1 
537.4 28.0 
564.2 35.0 
396.2 23.3 
291.4 19.0 
372.9 30.9 
436.4 23.8 
504.5 28.3 
478.3 27.7 
710.1 36.8 
232.7 24.8 
359.0 33.2 
268.7 20.3 
365.1 29.6 
397.7 30.0 
217.0 22.9 
426.2 24.7 
234.5 31.6 
367.9 27.3 
317.8 24.2 
1969 
acres percent 
div. of base 
div. 
(100 
acres) 
302.4 22.2 
231.4 27.6 
332.0 30.0 
179.9 17.7 
361.2 30.5 
462.5 28.2 
539.6 36.0 
595.6 30.9 
628.9 39.0 
455.0 26.7 
324.3 21.2 
375.8 31.1 
488.4 26.7 
555.7 31.1 
493.4 28.6 
702.2 36.2 
258.7 27.5 
402.3 37.1 
300.7 22.9 
351.7 28.4 
412.9 31.3 
230.9 24.3 
436.2 25.2 
247.6 33.5 
386.2 28.5 
316.9 24.2 
1970 
acres percent 
div. of base 
div. 
(100 
acres) 
268.0 19.6 
207.0 24.7 
310.8 28.1 
152.5 14.9 
320.1 27.0 
443.5 27.2 
524.1 34.7 
576.1 29.9 
593.8 36.8 
409.1 24.0 
307.2 19.9 
340.1 28.1 
456.3 24.8 
535.7 30.1 
459.1 26.6 
650.2 33.6 
229.2 24.3 
398.5 36.9 
280.8 21.2 
313.0 25.2 
399.2 30.1 
201.5 21.3 
400.8 23.2 
219.5 29.7 
357.4 26.3 
299.5 22.9 
Table B.7. (Continued) 
1961 1962 
County acres percent acres percent 
div. of base div. of base 
div. div. 
(100 (100 
acres) acres) 
Keokuk 260.9 22.6 303.7 25.9 
Kossuth 636.4 22.1 651.1 22.4 
Les 134.5 16,2 208.2 25.2 
Llin 263.9 16,4 336.3 20.8 
Louisa 153.6 17.2 197.7 21.9 
Lu'^ajs 134.3 29.2 156,0 32.1 
Lyon 307.9 17.7 323.7 18.4 
Madison 246.7 27.7 271.5 29.9 
Maiaska 211.7 16.7 283.7 22.2 
Marion 205.3 20,8 250.5 24.8 
Marshall 258.9 17.0 312.0 20.4 
Mills 340.3 26.1 378.5 27.7 
Mitchell 271.6 20,1 298.1 22.0 
Mo.iona 487.6 27.5 500.1 27.6 
Monroe 101.7 25.0 136.9 33.0 
Montgomery 227.6 22.2 244.2 23.4 
Muscatine 156.3 15.5 218.0 21.4 
O'Brien 304.3 18.2 304.6 18.1 
Osceola 253.6 21.1 251.2 20.3 
Pas© 307.4 25.2 340.1 26.9 
Palo Alto 437.0 25.5 442.5 25.9 
Plymouth 467.8 18.3 466.8 18.0 
Pocahontas 379.4 22.7 382.3 22.7 
Polk 295.0 24.3 323.7 26.4 
Pottawattamie 652.7 24.5 701.0 25.8 
Poweshiek 253.5 19.5 292.5 22.2 
Ringgold 193.9 28,6 247.4 35.7 
Sac 330.8 20.5 350.7 21.4 
1963 
Year 
l96^• 
acres percent 
div. of iDase 
div, 
CIÔÔ 
acres) 
224.0 18.8 
510.4 17.5 
137.5 16.7 
273.0 16.8 
134.6 14.8 
121.8 24.2 
257.2 14,4 
200.5 21.2 
205.9 16.1 
189.4 18.5 
242.7 15.6 
298.1 21.5 
253.6 18.6 
385.8 21.1 
104.1 23.6 
184.4 17.2 
176.2 17.2 
227.8 13.5 
207.7 16.9 
244.3 19.1 
287.5 16.4 
376.1 14.5 
300.2 17.8 
233.3 18.8 
545.1 19.6 
240.2 17.8 
194.6 26.7 
257.3 15.5 
acres percent 
div. of base 
div. 
(100 
acres) 
309.0 25.9 
686.4 23.5 
157.0 19.1 
354.8 21.8 
191.5 21,1 
171.7 33.7 
427.6 23.9 
302.3 31.7 
291.5 22,6 
248.9 24,1 
366.9 23.5 
487.6 35.1 
371.6 26.9 
608.2 32.7 
143.9 32.4 
300.6 28,1 
237.0 23.0 
375.6 22.1 
277.0 22.5 
366.4 28.8 
460.5 26.2 
812.6 30.9 
408.2 24.1 
322.4 26.2 
940.5 33.9 
366.2 27.0 
258.0 35.1 
434.5 26,1 
1965 
acres percent 
div. of base 
div. 
(100 
acres) 
306.6 25.7 
644.1 22.0 
159.6 19.1 
351.3 21.5 
195.3 21.5 
177.5 34.7 
387.0 21.6 
287.9 30.2 
292.9 22.6 
255.9 25.2 
339.1 21.7 
463.7 33.3 
415.4 30.0 
557.8 30.1 
157.2 35.1 
290.8 27.2 
215.5 20.9 
302.9 17.8 
276.0 22.2 
369.7 28.8 
453.0 25.8 
688.1 26.2 
403.6 23.7 
291.6 23.7 
852.1 30.6 
379.0 27.8 
272.7 37.1 
393.7 23.3 
Tîible Bt?. (Continued) 
1966 1967 
County acres percent acres percent 
div. of base div. of base 
div. div. 
(100 (100 
acres) acres) 
Keokuk 279.1 23.4 152.7 12.8 
Kossuth 642.3 21.9 440.1 15.0 
Lee 158.6 19.0 103.3 12.4 
Linn 371.7 22.7 216.9 13.3 
Louisa 183.1 20.2 104.1 11.5 
Lucas 182.4 35.7 117.3 22.8 
Lyon 382.7 21.3 227.8 12.7 
Maiison 304.6 31.9 172.7 18.0 
Mahaska 268.9 20.8 I67.I 12.9 
Marion 249.5 24.5 148.8 14.7 
Marshall 308.7 19.7 185.7 11.8 
Mills 484.3 34.7 240.9 17.3 
Mitchell 401.1 28.9 214.8 15.3 
Moiona 550.6 29.7 3I8.3 17.1 
Moiroe 175.9 39.2 96.9 21.6 
Montgomery 302.5 28.2 150.5 14.0 
Muscatine 215.3 20.9 132.7* 12.8 
0V3rien 293.8 17.2 194.3 11.4 
Osceola 278.0 22.3 176.0 14.3 
Pa/je 363.5 28.4 195.4 15.2 
Palo Alto 453.6 25.7 278.0 15.9 
Plymouth 581.3 22.1 326.4 12.5 
Pocahontas 403.9 23.7 281.0 16.4 
Polk 281.4 22.8 195.8 15.9 
Pottawattamie 835.1 30.0 433,0 15.6 
Poweshiek 372.5 27.4 206.2 15.1 
Ringgold 280.6 38.2 151.2 20.4 
Sac 398.5 23.6 234.6 13.8 
1968 
acres percent 
div. of base 
div. 
(100 
acres) 
344.8 28.8 
667.5 22.8 
187.9 22.7 
396.8 24.3 
227.5 25.1 
198.0 • 38.7 
446.3 24.9 
339.1 35.5 
342.6 26.5 
299.2 29.8 
369.8 23.7 
499.4 35.7 
434.2 31.4 
609.1 32.9 
184.2 40.9 
319.7 29.8 
251.9 24.5 
273.3 16.0 
308.5 25.1 
395.9 30.9 
490.9 27.9 
689.6 26.5 
440.4 25.8 
351.2 28.6 
891.3 32.1 
420.9 30.9 
275.5 37.4 
378.3 22.2 
acres percent 
div. of base 
div. 
(100 
acres) 
349.6 29.3 
778.3 26.5 
194.2 23.5 
429.6 26.1 
255.2 28.1 
201.9 39.3 
433.0 24.1 
331.7 34.5 
352.6 27.2 
297.7 29.6 
377.6 24.1 
521.4 36.9 
457.8 32.9 
572.3 30.2 
188.5 42.1 
337.5 31.6 
264.3 25.7 
346.2 20.3 
327.9 26.2 
412.9 32.3 
540.7 30.9 
660.1 25.4 
479.4 28.0 
368.5 30.3 
869.2 31.4 
433.7 31.9 
281.5 38.5 
390.8 23.4 
1970 
acres percent 
div. of base 
div. 
(100 
acres) 
320.0 26.7 
752.9 25.7 
175.3 21.1 
411.3 25.3 
240.7 26.8 
191.2 36.9 
404.6 22.6 
309.2 32.2 
316.1 24.4 
286.9 28.7 
338.9 21.7 
480.8 34.2 
453.9 32.8 
522.6 27.6 
176.1 39.0 
293.7 27.2 
230.2 22.3 
291.1 17.0 
302.2 24.2 
355.9 27.9 
508.5 28.9 
582.2 22.3 
427.0 24.9 
321.4 26.4 
786.4 28.4 
411.6 30.5 
261.3 35.6 
337.8 20.2 
Table B.?» (Continued) 
1961 1962 1963 1964 1965 
County acres percent acres percent acres percent acres percent acres percent 
div. of base div. of base div. of base div. of base div. of base 
div. div. div. div. div, 
(100 (100 (100 (100 (100 
acres) acres) acres) acres) acres) 
Scott 124,0 f ( 190.5 16.2 145.9 12.3 224.6 18.9 203.3 17.2 
ShwlTay 395.6 24.1 408.9 24.7 292.7 17.2 547.9 31.9 500.2 29.0 
Sloux 422.0 16.7 397.1 15.6 328.5 12.8 627.4 24.2 517.2 20,0 
Story 386.5 22.1 451.5 25.6 341.8 19.1 471.6 26.4 436.4 24,5 
Taxia 301.4 18.3 340.1 20.4 272.3 16.3 388.9 23.0 356.3 21.1 
Taylor 245.8 30.9 275.8 32.7 212.7 24.6 301.8 34.8 319.6 36.6 
Uni.on 176.5 28.0 182.6 28.4 134.4 20.4 192.5 29.0 212.0 32.0 
Véui Buren 124.1 24.2 164.7 31.7 100.6 19.1 144.6 27.3 130,9 24.6 
Wapello 113.1 18.8 178.5 28.8 116.9 18.6 155.3 24.7 159.3 25.2 
Wcu.-ren 243.9 27.7 261.7 28.7 185.0 20.0 247.7 26.9 235.1 25.4 
Wafihington 202.2 15.4 271.8 20,3 206.9 15.4 288,3 21.5 265. 19.6 
Wayne 182.0 27.2 213.6 30.8 159.9 22.0 242.8 33.2 238,8 32,7 
Webster 452.2 23.7 521.2 27.2 377.3 19.6 503.0 26,2 477.2 24,8 
Wiime'bago 317.9 25.3 341.1 26.9 267.0 20.9 409,7 31.8 405,6 31,4 
Winneshiek 172.3 15.1 197.9 16.9 202.5 16.9 253.1 20.9 289,3 23.9 
Wocxibury 539.2 24.0 617.9 26.5 480.3 19.8 870,1 35.6 829.1 33.8 
Worth 304.2 26.6 304.5 26.5 236.7 20.4 345.7 29.7 355.1 30,6 
Wr.'.ght 358.5 20.5 377.2 21.5 299.4 17.0 387.9 22.0 401.9 22.7 
Taille B.?. (Continued) 
Year 
1966 1967 1968 1969 1970 
County acres percent acres percent acres percent acres percent acres percent 
div. of base div. of base div. of base div. of base div. of ba: 
div. div. div. div. div. 
(100 (100 (100 (100 (100 
acres) acres) acres) acres) acres) 
SCO tt 177,6 15.0 107.1 09,1 184,1 15.6 194.8 16,5 162,1 13.7 
Shelby 476,1 27.6 270.5 15.6 554.2 32.2 543.7 31.6 484,4 28.2 
Sioux 464,9 17.9 292.3 11,2 570.7 22.0 528,2 20,2 486,0 18,6 
Story 411.3 23.1 266.1 15.0 484,8 27.2 499.5 27.9 460,1 25.8 
Tamil 354.9 21.1 199.7 11.7 402,0 23.8 401,6 23.6 375.6 22.1 
Taylor 332.8 38.1 175.4 20.0 334.9 38.2 327.5 37.4 299.9 34,1 
Union 215.1 32,5 121.3 18.2 224,8 33.9 231.5 35.2 218,0 33.1 
Van Buren 134.0 25.1 96.9 18.1 153.2 28.6 165.6 30.9 149.8 28,1 
Wapello 160.5 25.4 102.3 16.1 186,9 29.6 200.8 31.6 186,8 29.5 
War;ren 261.4 28.3 146.9 15.8 303,8 32.9 299.3 32.3 279.6 30.3 
Washington 254.3 18.8 148.3 11,0 312.4 23.2 341,1 25.5 290,6 21.6 
Wayne 240.4 32.9 141.3 19.3 254.1 34.7 258,7 35.2 251.9 34.3 
Webiîter 451.9 23.4 303.9 15.8 476.1 24.7 523.2 27.1 483.2 25.1 
Winnebago 445.8 34.5 233.2 17.8 472.2 36.3 525.3 40.3 501.7 38.5 
Winjieshiek 272.9 22.5 163.4 13.5 273.8 22.7 281,8 23.4 273.9 22.6 
Woodbury 782.6 31.9 396.0 16.3 823.1 33.8 816.9 33.4 755.8 30.9 
Worth 374.5 32.2 194,2 16.6 413.1 35.6 447,0 38.6 435.7 37.5 
Wright 399.8 22.5 255.0 14.3 422.3 23.7 468,2 26.4 454.5 25.6 
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APPENDIX C, COUNTY EFFECTS FOR TOTAL DIVERSION AND 
PARTICIPATION COVARIATE MODELS FOR 
IOWA (1961-70) 
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Table C.l. County effects for total diversion and participation 
covariate models for Iowa (1961-70)^ 
Total diversion Participation 
County Coefficient t-value Coefficient t-value 
Adair -0.1954 —0.288 7.4690 3.747 
Adams 0.0741 0.130 6.0441 3.162 
Allamakee -2.8650 -4.033 -6.9031 -3.499 
Appanoose -2.3436 -4.460 -3.9113 -2.144 
Audubon -0.2381 -0.351 9.5223 4.488 
Benton -1.5973 -1.541 1.6143 0.651 
Black Hawk 1.5256 2.034 9.8589 4.315 
Boone 0.3730 0.525 17.6250 7.431 
Bremer 0.0359 0.053 -0.0511 -0.025 
Buchanan 2.1479 2.701 7.3381 3.425 
Buena Vista 0.5812 0.705 15.1524 6.664 
Butler 1.4610 1.879 9.8080 4.620 
Calhoun -1.2072 -1.741 23.5250 10.156 
Carroll -0.0672 -0.075 11.8790 5.209 
Cass -1.0756 -1.565 4.6440 2.236 
Cedar -2.9318 -2.415 -11.1744 -4.507 
Cerro Gordo 6.5610 8.485 23.7189 11.140 
Cherokee 0.9931 1.332 8.3547 3.934 
Chickasaw 3.3185 4.972 13.7368 7.145 
Clarke 0.4346 0.830 11.8552 6.522 
Clay 2.2625 3.566 19.6663 9.597 
Clayton -3.3738 -3.532 -15.7200 -8.064 
Clinton -1.1657 —1.I20 -3.1951 -I.266 
Crawford 2.7912 3.190 14.7824 6.947 
Dallas 1.4368 2.060 16.5408 7.475 
Davis -1.7350 -3.296 -6.4395 -3.541 
Decatur 1.0104 1.922 11.4350 6.292 
Delaware -0.3300 -0.278 -2.6337 -1.227 
Des Moines -2.4310 -3.297 -5.5494 -2.222 
Dickinson 2.6866 4.718 20.6766 10.542 
Dubuque -4.0391 -4.297 -11.9907 -5.450 
Emmet 2.2470 3.770 22.9959 10.937 
Covariate models are reported in Table 8.1 and an analysis of the 
county effects are in Table 8.2. 
Coefficients are the county effects. The mean response of Monroe 
county is the overall mean, Table 8.1. 
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Table G.I. (Continued) 
Total diversion Participation 
County Coefficient t-value Coefficient t-value 
Fayette 1.3707 1.673 4.7590 2.389 
Floyd 5.0816 7.874 21.4443 10.409 
Franklin 2.8287 3.420 18.2718 7.870 
Fremont 5.9010 10.143 28.0952 13.879 
Greene 0.2636 0.379 21.7178 9.328 
Grundy -2.5522 -2.993 1.4033 0.539 
Guthrie 0.7913 1.251 14.3435 6.938 
Hamilton 0.5951 0.783 22.0136 9.210 
Hancock 2.0580 2.787 22.1602 10.277 
Hardin 2.0806 2.357 22.5272 9.129 
Harrison 7.1326 11.342 32.9529 15.706 
Henry -1.5072 -2.160 -4.1427 -1.927 
Howard 2.4810 3.927 13.7685 7.398 
Humboldt -1.8120 -2.689 18.0464 7.906 
Ida 1.7288 2.402 16.7117 7.438 
Iowa -0.1531 —0 «166 4.2352 1.927 
Jackson -3.3174 -4.246 -9.9987 -4.435 
Jasper -1.0233 -1.147 -1.6526 -0.761 
Jefferson -0.4935 -0.846 4.2292 2.161 
Johnson 0.0377 0.036 -1.5773 -0.703 
Jones -1.0880 -1.091 -1.0051 -0.414 
Keokuk 0.1290 0.152 0.6058 0.292 
Kossuth 1.0985 1.167 24.0850 10.905 
Lee -2.5590 -4.064 -11.8856 -5.773 
Linn -0.2553 -0.303 -1.7854 -0.790 
Louisa -0.4828 -0.700 -1.1011 -0.505 
Lucas 0.2509 0.480 8.4843 4.673 
Lyon 0.9638 1.519 6.8509 3.568 
Madison 1.7018 2.681 11.9004 5.818 
Mahaska -0.1747 -0.198 -1.2026 -0.569 
Marion —0.2618 -0.384 -2.5588 -1.293 
Marshall -1.2851 -1.645 2.9368 1.206 
Mills 6.0655 10.464 25.6382 12.851 
Mitchell 3.0091 4.761 16.4235 8.282 
Monona 4.4512 7.440 28.2602 14.348 
Montgomery 1.9837 3.124 12.9750 6.398 
Muscatine -0.9395 -I.236 -0.5776 -0.255 
O'Brien -1.8648 -2.683 3.1436 1.517 
Osceola 1.1254 . 1.947 19.0956 9.662 
Page 1.1209 1.751 9.7541 5.030 
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Table G.I. (Continued) 
Total diversion Participation 
County Coefficient t-vailue Coefficient t-value 
Palo Alto 2.4569 3.851 26.9005 12.797 
Plymouth 3.0558 2.785 3.6359 1.913 
Pocahontas 0.2269 0.320 27.5125 12.279 
Polk 0.6668 1.058 13.0019 5.971 
Pottawattamie 4.438O 5.401 14.7348 7.141 
Poweshiek 0.0182 0.023 11.7266 5.199 
Ringgold -0.1715 -0.327 16.5778 9.127 
Sac -0.3657 -0.442 12.2482 5.324 
Scott -3.7027 -4.152 -14.7386 -5.934 
Shelby 2.1650 2.614 18.1585 7.975 
Sioux 0.9537 0.978 -4.5972 -2.349 
Story 1.8371 2.503 19.8650 8.382 
Tama -1.8678 -1.982 2.5427 1.027 
Taylor 2.5355 4.546 15.0838 8.215 
Union 0.3474 0.652 8.9799 4.899 
Vaji Buren -2.4768 -4.461 -4.2645 -2.221 
Wapello -1.5712 -2.837 -2.9897 -1.549 
Warren -0.4743 -O.8I5 1.9227 0.991 
Washington -0.6455 -0.577 -6.3163 -2.908 
Wayne -1.2048 -2.292 7.0122 3.835 
Webster 0.0134 0.020 29.9258 12.897 
Winnebago 6.1331 9.136 34.3075 15.827 
Winneshiek -1.6543 -1.835 -8.5501 -4.550 
Woodbury 5.7374 7.552 18.4128 9.496 
Worth 4.9168 7.760 25.5607 12.681 
Wright 0.2185 0.290 23.0638 10.140 
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VARIABLES AND STATISTICAL SUMMARIES OF ALTERNATIVE 
STATE AND REGION MODELS 
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Table D.la, Means and standard deviations for selected variables in 
the Iowa Counties total diversion modelsi 1961-70^ 
Standard 
No. Variable Unit Mean deviation 
1 
Independent: 
Time 
2 Peed grain base/cpld. ^b percent 49.7 7.8 
3 Exp. corn yld. (3 yr. 
moving ave.) 
bu./ac. 77.9 11.8 
4 Normal yld./exp, corn yld. percent^ 100.1 8.6 
5 Corn loan/exp. corn price 
(3 yr. moving ave.) 
100.4 11.4 
6 Wghtd. min. "DPF" $/bu. 0.3 0.2 
7 21-409S DPF X TPSR •1 0.5 0.2 
8 41-5056 DPF X TPSR I I  0.5 0.4 
9 Price support and div. 
payt./div. ac. 
$/ac. 55.2 11.4 
10 Soybean net rev./corn net rev. percent^ 60.7 19.7 
11 Wghtd. hog price (t-1) 
Dependent; 
$/cwt. 0.2 0.1 
12 Div. ac./feed grain base percent^ 24.1 6.9 
13 Div. ac./cpld. I I  12.0 3.4 
Simple correlation coefficients for these variables are in Table D.lb. 
^Actual variable is multiplied by 100 to give a percentage. 
Table D.lb, Simple correlation coefficients for selected variables in the Iowa Counties total 
diversion models; I96I-7O 
No. Variable 1 2 3 4 5 6 7 8 9 10 11 12 
1 Time 
2 Feed grain base/cpld. -.01 
Exp. corn yld. (3 yr, 
moving ave.) 
.73 .33 ii. Normal yld./exp. corn yld. -.06 .17 
Corn loan/exp, corn price 
6 
(3 yr. moving ave.) -.81 -.11 —. 61 -.51 
Wghtd. min. "DPF" -•91 -.03 -.67 —. 58 .93 
7 21-W DPF X TPSR — #2l -.07 -.17 — .01 .38 .33 
8 41-5% DPF X TPSR .32 .03 .33 -.22 -.39 -.27 .05 
9 Price support and div. 
payt./div. ac. ,68 .36 .85 .21 -.73 -.70 -.43 .37 
10 Soybean net rev./corn 
net rev. -.72 —. 08 -.60 -.51 .53 .63 -.07 -.13 -.46 
11 Wghtd. hog price (t-1) .26 .19 .41 .24 -.21 -.27 -.11 -.78 .35 -.24 
12 Div. ac./feed grain base .24 -.25 — «06 -.08 -.11 -.11 .43 .42 —.16 —.14 -.37 
13 Div. ac./cpld. .25 .41 .16 -.04 -.19 -.14 .38 .45 .07 -.21 -.24 .73 
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Table D.2a. Means and standard deviations for selected variables in the 
States and regions total diversion modelsi 1961-70^ 
No. Variable Unit Mean 
Standard 
deviation 
Independent! 
1 Time 
2 Feed grain base 
3 Cropland 
4 Feed grain base/cpld. 
5 Wghtd. (loan rate-exp, price) 
6 "Effective" price support 
(H & R)° 
7 " " " (revised) *• 
8 Wghtd. div. payt. (H & R)° 
9 " " " (revised)° 
10 Wghtd. mtn, "DPF" 
11 21-W Tjpy X TPSR 
12 41-509? nPF X TPSR 
13 Max. percent of base 
14 Wgh"* dy livestock price (t-1) 
I)e-,ie/denti 
15 D^v/rted acres 
16 ")i/« ac./feed grain base 
17 Bj/.v, ac./cropland 
100 
acres 
percent 
$/bu. 
percent^ 
$/cwt. 
100 
acres 
percent^ 
62,919.5 
214,870.7 
-0.0008 
0(5 
" f  
\ 
15.471.1 I 
\ 
24.5 ^ 
7.1 I 
39,534.] 
102,678.4 
11.9 
0.06 
0.12 
0.12 
0.1 
0.1 
0.2 
0.2 
0.5 
11.5 
1.3 
11,148.9 
6.3 
3.2 
anl 
/'Simple correlation coefficients are in Table D.2b. -
"Actual variables are multiplied by 100 to give a percentage. 
'•'The ••'H & H" version o± these Vciriables are consistent wi^h the Houck 
Ryan (35, p. 23). 
Table D,2b. Simple correlation coefficients for selected variables in the 
States and regions total diversion modelsi I96I-7O 
No. Variable 1 2 3 4 5 
1 Time 
2 Feed grain base -.15 
3 Cropland .00 .70 
4 Feed grain base/cpld. .06 .69 .02 
5 Wghtd. (loan rate-exp. price) -.44 .14 
0
 1 .19 
6 "Effective" price support 
(H & R) .08 -.14 .02 -.21 -.25 
7 M It M 
(revised) -.34 -.15 .02 -.23 .04 
8 Wghtd. div. payt. (H & R) -.45 — «02 .01 -.08 .41 
9 " " " (revised) -.29 .01 .01 -.04 .30 
10 Wghtd. min. "DPF" -.90 -.02 .01 -.06 .50 
11 21-409? DPF X TPSR -i2l - .03 .01 -. 10 .41 
12 41-5056 DPF X TPSR .31 .05 .00 .05 -.23 
13 Max. percent of base .15 -.14 —. 06 -.20 .13 
14 Wghtd. livestock price (t-1) .10 .73 .46 .56 .06 
15 Diverted acres .14 .91 .69 .56 .13 
16 Div. ac./feed grain base .32 .03 .06 — .06 .10 
17 Div. ac./cropland .23 .62 .07 .82 .19 
26? 
Table D.2b. (Continued) 
No. 6 7 8 9 10 11 12 13 14 15 16 
7 .88 
8 -.73 -.42 
9 -.82 -.58 .98 
10 -.18 .29 .59 .43 
11 -.64 -.43 .78 .77 .34 
12 —« 56 -.68 .44 .58 -.27 .08 
13 -.45 -.47 .50 .54 -.12 .51 .48 
14 .49 .00 -.14 -.12 — .08 -.06 — .08 -.24 
15 -.24 -.27 .08 .13 -.09 .10 .17 .05 .59 
16 -.37 -.43 .23 .29 -.21 .32 .30 .kk -.12 
17 -.39 -.45 .08 .16 -.16 .10 .23 .07 .43 
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Table D.3. Statistical summary of States and regions models for total 
diversion with unweighted dependent variables®" 
Variable 
B 
Coefficient t-value 
c 
Coefficient t-value 
Overall mean -4,880.62 —- -14,068.44 — —  
State or region effect1 
Kansas 
Nebraska 
North Dakota 
South Dakota 
Illinois 
7,592.18 
10,980.45 
2,364.79 
2,891.71 
2,846.81 
3.541** 
4.553?* 
1.764% 
1.888° 
0.971 
6,403.59 
11,833.64 
-737.19 
2,649.89 
4,295.97 
2.071* 
4.053** 
-0.322 
1.429 
1.234 
Indiana 
Iowa 
Michigan 
Minnesota 
Missouri 
3,991.79 
19,928.31 
-239.33 
8,746.40 
10,771.48 
2.395* 
4.824** 
-0.200 
4.166** 
6.477 
3,607.21 
22,704.70 
512.75 
9,017.53 
10,386.09 
1.775* 
4.889** 
0.396 
3.451** 
5.143** 
Ohio 
Wisconsin 
Oklahoma 
Texas 
Northeast 
1,022.70 
840.13 
684.11 
12,781.66 
-1,363.28 
0.772 
0.697 
0.605 
4.452** 
-1.145 
895.49 
1,013.50 
909.92 
12,896.04 
-1,640.86 
0.592 
0.775 
0.763 
3.223** 
-1.240 
Southeast 
Delta 
Northwest 
Southwest 
22,273.11 
1,583.12 
632.87 
1,830.25 
6.378** 
1.353 
0.466 
1.369 
18,767.59 
-266.47 
-6,911.68 
1,979.23 
3.175** 
-0.177 
-2.250* 
1.400 
Feed grain base 0.17 6.65* — —  — —  
Cropland — — —  0.05 4.024** 
Feed grain base/cpld. — — —  26,402.56 4.695** 
Time 811.99 5.292** 816.20 5.046** 
Wghtd. (loan rate-
exp. price) 
9,747.01 1.940* 7,798.28 1.459 
^odel B and G include feed grain base and cropland respectively as 
independent variables. 
denotes significance at the 0.10 level. 
*Denotes significance at the O.O5 level. 
""Denotes significance at the 0.01 level. 
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Table D.3. (Continued) 
B C 
Variable Coefficient t-value Coefficient t-value 
Wghtd. min. DPF 2,014.89 0.819 2,268.79 0.875 
21-405S DPF X TPSR 6,240.86 5.902** 7,138.39 6.469** 
41-50% DPF X TPSR 1,579.48 3.471** 1,876.72 3.957** 
Wghtd. livestock price 
(t-1) 
-2,363.70 -4.660** -2,320.18 -4.340** 
R:: 0.43 0.49 
s 2,492.6 2,627.0 
F-statistic 146.5** 126.4** 
is corrected for State and region effects and for feed grain 
base and cropland. • O.96 and 0.95 for models B and C respectively 
before correcting and 0.95 for both B and C when correcting only for 
feed grain base and cropland. 
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Table D.4. Statistical summary of States and regions models for total 
diversion with the "Miller-Hargrove" and "Houck-Ryan" 
independent variables^ 
"Miller-Hargrove" "Houck-Ryan" 
Variable Coefficient t-value Coefficient t-value 
Overall mean 15.1000 — —  -32.3033 —— 
State or region effecti 
Kansas -1.0282 -0.715 -13.5303 -2.453? 
Nebraska -0.0026 -0.002 -10.4272 -1.906% 
North Dakota 2.7889 1.946% -8.7483 -1.618 
South Dakota -4.0522 -2.794** -13.4047 -2.488* 
Illinois -11.4310 -7.263** -21.4962 -3.648** 
Indiana -3.7857 -2.176* -19.0190 -3.214** 
Iowa -2.7293 -1.871% -5.8397 -0.950 
Michigan 2.7971 1.223 -20.3683 -3.167** 
Minnesota -0.4082 -0.2694 -10.3989 -1.882% 
Missouri 6.8783 4.272** -8.3788 -1.444 
Ohio -3.6138 -1.756% -24.3347 -3.872** 
Wisconsin -2.8625 -1.367 -23.6180 -3.830** 
Oklahoma -0.7632 -0.506 -18.8860 -3.3027** 
Texas -0.5030 -0.350 -13.8919 -2.475* 
Northeast -7.6467 -3.262** -34.713 -5.090** 
Southeast 0.0310 1.415 -17.9638 -2.772** 
Delta 2.3680* 0.875 -25.2557 -3.623** 
Northwest -8.4108** -5.914** -8.2398 -4.955** 
Southwest -6.4398** -4.538** -4.9721 -2.948** 
Time 0.9329 9.321** I.I5I6 8.338** 
Wghtd.(loan rate- 25.3461** 4.3143** 
exp.price) 
^Dependent variables are acres diverted as a percent of feed grain 
base. 
^Denotes significance at the 0.10 level. 
*Denotes significance at the 0.05 level. 
**Denotes significance at the 0.01 level. 
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Table D.4. (Continued) 
Variable 
"Miller-Hargrove" "Houck-Ryan" 
Coefficient t-value Coefficient t-value 
"Effective" price support^ — — 33*9931 
21-4095 DPF X TPSR 9.8608** 3.692** 
41-5% DPF X TPSR 2.844** 2.873** 
kfghtd. div. payt.^ — — 35*8294 
Max. % of "base for payt. -1.2791 -0.143 49.3889 
Wghtd. livestock price (t-1) — — -1.6544 
Soybean natl. ave. loan — — 6.9825 
Rze 
F-statistlc 
0.32 
0.0314 
25.9** 
5.0590** 
4.077 
4.120** 
-2.595** 
2.861** 
0.36 
0.0313 
24.7 
^Thls is the (corn loan rate) (l-max. % of base for div. payt.). 
Houck and Ryan added an additional tern, PSP x max. % of base for PSP 
to their "effective" price support. 
'^Defined in footnote c of Table 8.3* 
®R® is corrected for state and region effects. R^ is O.78 for both 
models before the correction. 
